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Exhibit 3 



(2) 

1 2 



8-23 1595 



(3*#iX t KPromeu, X, »G ! y, Va 1 
I«Pr o, X, liLys, V a K Ar G 1 yX 
{IGlu. X, la, Val. Gly. LeuXi* 
I 1 X, ttGl y. Pbe, Tr p, TyrXiiV 
aL Y, iiPhe, TyrXUTrp. Y, »Le & 

Giy-Asp-Z j-Glu-Glu-Il o-Pr€»~Glu-Qlu-Tyr-L«u-Gln 
<5**Z, UPheXttTyr*mt, ) Xl« I lit ★ Ht3] 

JL»n-Aap-Ly*-Tyr~Glu-Pro-Pha-Gl\i-Glu-Tyr-Leu-Gln 



«u. Ala, Gly > I I e t S e rXfctMe t, Y, 
ttLeu, AU.GIy. He, Se rX«Me 
t. Y* »Arj, LysXttHi s&t*Zii5£l 1 
Hb2] 



XttsS I V 

3ex-Aap-Ph*~Glu-Giv>-PKe-SBr-Leu-Aftp-JUip-Il«-{31u-Gln 



XiiV 

S«r-Glu-Ph«-Glu-Glu- Ph»~Glu- 1 l«-A*p-Glu-Glu~Gla- Lya 



mm. wxmf (x«> <mtc*-oT&m*titt7 

Bwew* < i h 1 m. mm??* 3 s-#>mmm 
^(t-PA) ©;m<br * ^a^i ; mm. m 

KBl& <Xtt> f41W6Cj;oT|M»;**-itet- PA©7 3 

smmn. s-r>mmm* (b 

at -PA) <D*m<bTzsmmm ; ■*> *pa 

&tf (Xtt) fci^tftftSilfcba t- PA©7 

3-/i«^w>«<ii»i«a^ (x(*> ^f-u^htt 

-*f. (Xtt) APSAC©7 

#ltt, ^a«>a*f— u&JFmtT* sWS&l:$&z> 
mm. (Xii) f^e£oT«fc*anfc:/a# 

a**-*©T*yBraH4>*<&*l*L t- PA© 

5 smmprnv <xj*) aim. 

(X»> ftflatc<£oT#iir3nfct-PAcDT3 ^g*E 
3»J4>*< <t *> 1 «*^*rrs, i»3j^233«JW>ft:X,& 
sr. 

!B8)tt, 3^ttb©> 75^814 1 lffl^€»^S^Df?a 
^-■tf©^ Ctl<Dtp-CT 5 A s n 

XttGi n ©&««:*>£ ^a?a*^--fe< 



3 A s nXttG 1 n 

yp^O+t- £©7 S-'&K^ ,j, Se r-~ 

L e u Ch*t7 3 sm* 4 " A a nXttG 1 n 

©&WCA£ ^fb<D, T 3 ^ffiT5 2 7® 

"'ProHM (Xtt) t- PA©TS sfflR&l 
,M Ser- «*P r oiPhi&Z. Sl^3KIIJlfi!>^ 
S*. 

[S»3jBJ|5] ^©TS^SiEW* X* »Prg, 
X, ttVal. X,fctLy sXttVa l % X 4 «A 1 
a k X, BPhe4wt, 3ft#JBlftC>t,4©(,vrfta» 

[1**316] SIOT^KK^ Yi KPhe, 
Y, liLeu. Y,J*Leu, Y 4 ttArg%^t. 3i 

[3##3m 3Si©T*-/8tsg?w, z«^i ix» 
tn^«8] a >ttH»wtl«c ^"p * - ^ »; 

eT^6i:«K^a'-3*-ir-lX«2«*WU. *U 



3 

^XiKpBlue- skr i pt KSII* b p 

uc8&r/pGR2o ifrhm&f&zttmkt** 
ISO. ?8»u ;^ruF**x&<Dftrafc«fcr>T*i«i 

EAH®t*in&ii»n 
tooon 

[0002] 

m>vecm±mwo<*mwmtc5CisT. m 
*mu&T> ®m<Dmmm<D*mzx ^ -c b * 

^«^»NN«jeu*?«: — rm-#?ic — wmzmcm 

[0 00 3 ] tfSL&{C£-?XH\*&C£tlZm. i B<Dmm 

tat, 5i^ei&MSTO*WT:M :/•;>. mmtzmA 

C £ fC J: r>r 7 ^ D 9 h (FibrlfKiespinte) 

<DBf£Z& i; <2> (Fu rl e&tf Furl e , New Ehgl. J. Med, 3. 



(3) 1#i8¥8-2 3 1 59 5 

4 

26 , 3 0 0 (19 9 2) > . 
[0004] jfctMHMI*. &B¥ttJft«anU*l. 

APSAC CAnisolated Plasminoqen Strept 
okinase Activator Complex), r^mQn*T-*£ (U 

PA) tffifcm&ftTt^CCoyien JfcCJC U1nen, Blood 
78 , 3114 (1991)). &J«r£!a©fi£##&T 

»MnetA?, r^^i-4^fai-eflmcD«tfejgis 

**fr?*?tft (Reperf 
us1on><Dem^RT*fc«)«: v 3K©J#£«: v 

Lafctftotlfct*. OjftUv>fc»&&$*— *^:ftDT^rcD 
IMMMfRf. fc£*ttXr-U3fMF*—*, APSA 

totjiUMUftett9. ^t>*p*m~*jzf<Dmmx 

- PAXfc**a«i>a**~ ^xmm^ftMmtxbuzr 
[ooo5] wk.. z*v*v- ^3 ^-y^^fiit 

®^(Carden^ t 3. Biol . CW 2 6 4, 1 7 9 4 7 
(1 989) ;3-*a^Am*3 8 34 1 7^i 
•) . X*7^ a+^-^CSchlottflt, filo /Technolo 
0/ ±2^. 18 5 (1 994) ; Coll en&tf Van De Wer 
f . Circulation 8J_, 1850(1993)), 

so ^ssifflJU^xsy-y^mtt^B^BM 06. 02 



5 

2 (Martin 3fc 3. Cardiovasc. Pharw. 18 , 111 
(1891) > &VLCt- PA- ^»(*OTNK-t- 

P A (Keyt Proc. Natl . Acad. Sc1 . 9 1 , 3 6 7 0 
(1 99 4) > #H!l*i*ttTt»3. 
[0 00 8 3 X hU^h^^*— bf. Tfc*>^&tl1*U> 

-y^tmrntz. mm:**? *n*T~M s 

t><D&. APSAC. XhU^h+t-^4bh^^ 
PSACit ^X5^-V>(D?gtt*'C^fc^«»«C 

[0007]"5o*t-b?», fc KDfcA,S»T**K 

(HUK) RC/^^^P^^-^-y (LUK (Stump®. 
3. B1ol . Cheni. 2 6 1 . 1267 (1986) ). H 

uK^LUKtt, wmmat* -rfc*>fcn 

QUorM. 3. B1o1. Chan. 2 5 7 . 3 2 7 8 (198 30 
2) ). ^P0a^^-^eD«^S«HUKib-C5 4 

■feV >- /afr-tf- K^^>CGuenzler 3?, Hoppe- 
Sevier's Z. Physiol. Chem. 3 6 3 . 1 1 5 5 (19 8 
2 ) ; Steffens3*, Hoppe-Seyler's 2. Physiol . Chew. 
363. 1043 (198 2) ). ^P+t-^a 

ilnen 3*. 3. Blol.Chet. 2 6 1 , 1253 (198 

6) ) . Amwtpv vu*-t -vz&&&x*-em£.? 

ZXm*. HevnekeH9*C o t ftJ<6TKi* i* tlfc (Proce 
edlrtgs of the IVth International Symposlun on Gene 
tics of Industrial Microorganisms 1 9 8 2), ftff 
»Jat/4/ft$nft:^ti^P+^--^(Sanjplase) 
jtfc^OlfcfflTK^-r-SCBHgellus-nohe^. Appl. 50 



#11^8-2 3 i 59 5 
6 

Microbiol . Biotech. 38. 6 4 0 ( 19 9 2) ) „ 

[coos) t-PAi*. &mtp$tvmm*pi l cm&'r 
% % ^f«7 2*a^h><D^e»r*s. c<o? 

>. * y > ^;i>— y > y*. 2 aof-fe y >- ^qtr 
K^>. ^a-?o^^-~^fl[>««:, t- PA* 

Tftfc>*> *"A r gi iM I 1 eCDffi-C^^X 5 >i8* 

-Cf»l*$nSCiASm*n-Ct^(Conen Lllnen, 
Blood 7_8. 3 114(1991)). t- PA07 

a *f y ot ?7 * $ >#ife?&fc£{*d^ 

3Kc^:/y>tf*>r)r*<. 7^yy- 

mm*?** 5 ^-y>^4b^cx«:-7 * y y 
^s-c, mwmmfrh&K*>. t- pa©7^>j> 

*fe±aW>«Kt- P A<D®t^^m9«W©fc 

-< yy >^nmfcfe^t>6rmtt^^^5 ^ 

-yXDrSt^fk^r^D^CKevt^. Proc. Natl. Acad. S 
cl. 9_L. 3870 (1994) ) . 

(00091 r - P A&tfT NK- t - P Ait. 
nfctt»*W^*t- PA-£l*flrC**. r- PA 

(BM08. 022)CD*te. **ZKD3o<D t- PA- 

r- PA««fe^X^TA»a*JC«^$tl. 

5^yj^Wb3n«cfc». t- PAKitur r- pa««I: 
- pa- tzA±m&Kimx-ibz>ct&whfr~cihz>QA 

artln 3. Cardiovasc. Pharmacol. 1 8 . Ill 
(1991) ), 

[0 0 1 03 t- PA- SMTNK- t - PA». A 

<030<D^-C^t- PAttmrZ : 19J ^U>* 

*njc^^r^y=t ^iHfcswa'fefsst* . ■» • y j» & 
1 r jm*^ xomoi^j* 4 m<ommr *~>- 

Ctl6<D3-o©3til®ig^tt, 
t- PA0CitU-Cj:O»C^^^y>^S14S^D« 

tC. TNK- t- PA«. ^t- PAJCJtL,r*0< 



7 

Natl. Acad. Sci. 9JL 3670 (199 4) ). T 

nk- t- v &<Dmmft*m^Tn%tizmmm>n 

%7j*bTtr*£(Ref1n0 ^. Throtb. Haanost. 7 0 , 3 
13<1 993)>. 

COO 1 1 ] a '/ « * * ^ >?£tt<fca^<bat 
~PA)«. BUiiriO^y (FlederaausOcsmodus rotundus) 

KM**? < yy u tt^tt-c. »*>6 

m Circulation 84,244 (1991)). 
tOOl 21 Attim»<D^fcteT. :/*xs,/-y 

&mt>m (Tdbfoe^ Z. (Cardiol. 8j>, Suppl. 

3. 32 (199D). mm&hme>n*:m«<Dffi& 

tiCi t "€ £ CSzczek.1 i k^5. Arterioscl. Thro 
fife. 1 g_. 5 4 8 (1 9 9 2) : Goto3£, Anqioloqy 4 
5, 2 7 3 ( 1 9 94) ) . C<DC £5Cteifc&#(C^ 
3ft. fam<D®m<D&K.mv$tM2irLZ hPVt^JH 1 

y>?£te{fcH«-tt gftfc -yp h p > tf><D?£ttf fcfcffi 

#ijs3ftri>& (Bronmer &C/Me11er, Throafe. Haeaos 
tas.7 0, 9 9 5 (19 9 3) ) . 

H (TAP) « % &*6nfc#Bf!*«I&J 

An. J. Physiol. 2 62 (HEART Clrc. Physiol .31) 
H347-H37 9 (1992) : Schneider. Theonb. 

Res. HA, 6 6 7 (19 9 1) I Gruber**. C1rcu7at 
ion8 4. 24 5 4 (199 1) : Martini, 3. Am. Co 
11. Cardiol. 2 2, 914 (1993) : vlasukS?, C 
i reflation 8 4 , Suppl .1 1-467 (1991). 

COO 1 33 5fti&6tifcha>fcr>KflRH<z>io«, 6 
5«(DTS M-f tfJUCHIrudomedldna 

ydeHfc Science 2 49 , 2 7 7 (1 9 9 0) ; Bocteft 
C^Huber, MolecularAspects of Inflamnatlon, X^y 

/W^ju«;I/*, 103-1 15 

(19 9 1) : Stone ;&& Hofsteenqe, Prot. Enfinee 



(5) #WW8~2 3 159 5 

8 

ring 2_. 2 9 5 (199 1) : Dodt&&. B1o1 . Chen. 
Hoppe-Seyler 3 6 6 . 3 7 9 (1 9 8 5). Jf&CbJU 

hP>fcf>(H#fgtt*Wt*-S(jMaraqanore Bloduwl 
stry 2J_, 7095 (1990) ; Krstenansky 
J. Med. Chew. 3_0_, 18 8 8 (19 8 7) : Yue 
Prot. Enqineerinq 5., 77 (1 992)). 

10 i^R328 95 7^C«ll38 54 88^»»*«:H 

WJCilt @|&$&W1(W0 9 1/0 1 1 42£> 
^^TC*<5. •? eJKHirudo manlllen 

rfc£. fc: * U >«^<^«a^ra«^a:<7)*-C JUt^ 

fc*!>'>*»6. hP>fcf>^t^f{cffl 
W-T 0 /hS t £ Ci^TtS CKrstenans 

ky^, Febs Lett. 269 . 4 6 5 (1 9 9 0) ) . 
20 C0015)JgfC. rP>fcf>*. h rP>t*>U* 

ffilTf 6 C (Vu 3*. Nature 253. 874 

(1991)). C0f-a>e>U*^^ ftll&tt 

h a > tf > b T #T £ . 

C 0 0 1 6 3 Phaneuf ^« Thromb. Haenost. 7JL. 4 
30 8 1 (1 9 94) JC. A> U^f+t- KRtfbJ^> 

^ h ■ fef<DTrB^8 0 tC*S. 
[00 173 

COO 1 83 

Cra«*»^f £fc»<o#gfc3 7^3^ 
CO 0 1 9] U/c^^t; **^Htt75^^- 



C6) *WP8-2 3 1 59 5 

9 10 
CO 0 20] * * Ut4] 

[002 1 ] <3£4»X* KProXttLeu, X, |±G SSjiMet, Y, ttLeu, Al a, Gly, I 1 e, S 
1 y, Va lXttPr o, X, ULy s, Val, A r e rXBMat, Y 4 ilArg, LysXttH i s&C* 
e, G 1 yXttG lu, X 4 liAla. Val, G I Zt«I I 

y, LeuXill I a, X, ttGly. Phe, Tr [0022] 
P, TyrX«VaI. Y» MtPhe, TyrXttTr [ffc5] 
p, Y, BLeu, Ala, G 1 y, lie. S e rXM 

Gly-Aap-Xi-<51u-Glu-Ile-Pro-Giu-Glu~Tyr~Leu-ain 

[0023] WZ t »PheX»Tyr^t. ) ★[0024] 
Xiai I I ★ Ufc8] 

Asn~A»5>-Ly«-Tyr-Glu-Pro-Ph»-Glu-'Glu-Tyr-t*u-"Gln 



XfiSC I V 

3er-A»p»-Ph«-<3lu-Glu-Pho~3ar-L«U-Aop~Asp-Ilo-Glu-Gla 
3er-Glu-Fh«-Gl«-Glu-PtMs-GlU~Il«-Asp-Glu-Glu-GlU-Ly* 



[ 0 0 2 5 ] 5 >>B*gc*?y*^T. )©7^»ffi?D 
T£D*j^i*rP>^>^ara*©r, *#fc"9§tc 

[0 02 8 J 0*1,1, 

#>*mmt"r*Tzswsm\** ^p^p**— e© 40 

mm. nAJ&v mt> &ixncx~?x&mztitt: 
m s-*>mmm* a- pa) ®*mtrs.sm. 

SRI : X*k. mm, mKBtXf (Xfct) ttMtc*~>X&m 

-y>r£teffcB^ (bat - PA) (O^itr 5 ^S*E 
*I ; Wft. nKm> (X«> «»{cj:o-c»»S so 



(Xtt> APSAc©T3>'B*0e*j&£;rr&. 

[0 02 7] ^>*«14^br*T5^tte 

mm. mKBtu (xm imcx^x^m s titc^u v 

&*r+-V<By $. ;m£&\*>tj;< thim. t~ PA© 
<X«> ttftK^TfclfcSlift;, t PA©T5^WK 

^ja>tt<<bfcia*^wT*. ^X5^~y>*rg& 

m**" A a nXttG 1 nO&MU:** 7 

Ctl^TT^SIS* 4 " AsnXKGl Q(DtI(C 

Ser^'Leu C*i«f»*CT 5 ^»tt 40T A 

s nXBG I nCDffiMJC** *>6, ^F5&fce>, T 

^»5 2 7ffl*6a4t- PA<DT5^tt^JSe r 
-"Ar*~ "'Pr ofrt>Rlf (Xtt) t- PA© 

[002 83 *>?fe^'l(tcft?. 

Pro, X, BVa 1 . X, BLysXttVa 1 , X 4 
ttAla. X, BPhe^f. ) £*aWr*. 5*J<D 

r%smmw> y, }»?*u<ttPhe, y, imt 

KBLeu, Y, ttif*K«Leu, Y 4 tttf* h 
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[0029] &*d©^* s ^-y^tsttit^* ; ^ 

>-«HMW<:tt;L.T, *&miC£2>tcA,&nk£&ft! l C b 

assise o *>zmmt vxm^j>ts< -r*c &-c*> 
nam*. ^(D&tmMmvtffrximicituTmz 

20 

[0 0 30] bfK&~>Xt>*> 1 -OCD2tcBW©^R». * 

arc**. ifii^iH tttz itnm 

[00 3 1 3 *&mtc£Zik&mMMlt. ^<i^>i 

it. Mte*x*<Djm k £ o -c t f feti . s?k, tt&r 

iF+*C«»U C*U2t rp-Xtttac- :/ta*- 
f-©$^T, *$K t r o ~ ^n*-*-*©#JSPT5c^ 

[00323 tfc^->r*»W©«itB, *36W5C j:4 40 

Mfea F>, *»MK:j:4^e«{c*H--5^ltiai3t 

[0 03 33 *^te£*^*sF©&3B*. *MM 
»ay*-^K 1 20AJ»«. fc£;U* E. c o 1 
i K12 JM101 (ATCC33878) , E. 
coli K12 JM1 03 (ATCC3940 50 



ftto¥8-23 159 5 

12 

3> . E. coli K12JM105 (DSM4 16 
2)ME. coli K12 DHI(ATCC3 3 

8 4 9) tp-ens. mmmm^, *$mtc£t>#v^ 

[0 034] 

cm) *ftw«i£z>-rtA,&n<omi. mn&vnm. 

a) 

T*. S^Uia©^i 1 -2^*. F 
^©aj^ltt, ^5^SF pBlueskript KS I I + 
CStrataaenddr. » J "ffr'Ol, if) , pUC8»?/pS 
LI 190 (Pharmacia t£, TOpG 
R2 0 1-C**. PGR2 0IB, a-O y ^04 

0 8 9 4 5#91i«^CX Appl . fyficrobiol . Biotechn. 
36. 640-649 (1 99 2) tC^tSStirc^^" 
7^iKpBF180 <tfSS—-C**. *UKx> Y*Vl> 
T— fe'Ban II, BanHI, Clal, HirvdIII, Ncol, Ndel, Mi 

<mm*>t], tomztitcmm, 

TAijV&ftXZ'T T4- y#-¥, T4- 

i£R£TT7- #y^-H£* Pharnaciatt, Strata 
penett. Boehrinqer ItennheiwRC* Gibco (xy>Va 

<fc*. MBWHfr&tf D N A- mPlfttftCJ: ^TW&-* 

DNA-E9J^M»f*»««<D|^««Cge^r Pharwa 
ciatt©KKI=iue;*x»>^t>rlf^. 7*5X5 F(D 

Fconcps)*«^u. ^owj*. wai-rs^i^K: 

a 1 

[0 03 5 3 ^tfJ-JF^^vy^i'U^F*, & 
3^<^^fA CWeitersadt)(?>^^3R 

(«^a 9 i ) *fflt»r»ii*fl5iftw»«cttot:/3- 
rsy|-o«iTW75, ^loopmo i©*»;rf 

«4" ! ¥vyiKJld'U^* F*, SOmMhU (bFO 

1 ) , 1 0 mMtt^vn V) ASV 5 mM^f-tX u 
-fr-^*r7. 5©pH-*ar^R#&T4- 
^*ffiMt 1 0 ffiM7f/^> b ( ;*X77- hOff^E 

T«c?r«x*y/wfcL, ^^t|3i-<d«««4jt-3I4IId 

NA- ^tC*^.*. f#^nfc^^£*«DNA-. ^ 

x*yr*i;*T3 F) ±r««u ^tsitotw 



C8> 



©*t**#yjWfc. E. coli K 1 Z JM10 3 

it. Q&Brfj&Vfftetl. Ssatroom. 'Itolecular Cloni 
nq: A Laboratory Manual", 2. Auflaqe, ColdSprinq H* 



#W¥8-2 3 158 5 
14 

* arbor Laboratory Press, Cold Spring Harbour, T J 
C0038] 



*<3=t 




0 I os 




O i0« 




O 230 




O 221 




O 26i 


SaSBSBSSS - 


0 itl 




0 2*2 




O 2*3 




o 32» 




o iao 




O 331 

o ixst 


CTX8C«ArN»WQOTATTCTTCCGC^^ 

<2 - 


0 347 

o M* 


aaEggggBMgSHggSSSaSS — 


o *«s 


cykscTTWTcexifflgrM lit icaiacaffitTcaTma i wtwaracea 

TT*OK*BC3USfiUUUk 


O 34« 


AMACCTOCAXTAAC — - 


0 <1S 




0 *1» 


XI«»CCTOCKMMa , ■ 



[oo37] b ) mmfemR&awDwm. 

mil^l^U-DSEl (M3 8) SC/pSE 
9(37) *J»|» K12 JM103(ATCC39 

4 0 3) *KAti. «*- i-5ftw»^<icKxtt, r 
>fcfV«;> 1 5 Omg/ 1 ) ±.&m*?2>C$ai*™* 
"MolecularClonlng: A Laboratory Manual") . # 

&nm*<om-~ o^*. «m- i 

3>CMercktt. pH7. 0 ; T> fcT^ > 1 5 0 mz/ 
I) 4n?2 0'C"C5 7 8 nmn (DUttpgEfc COD) * 

W^F(DMSO) <7. 5 <D&»! 

t«c- 70 -craws u £?rr*. #»j&i:j:-5;j<u^ 

HI- I-3fci*:^a>2 0ml (pH7. 0 : 150m 
*/lT>fcfi";» cp-CiSau. 3 7 'CTJ 5 7 8 n m 

■ci©oD*-e*&irr*. 

c o o 3 8 3 A^vmhtitc^mmo^m^mm- i - 



zm-fj 3 > i i ( P H7. o; 1 5 0mg/l y>fcf 

*. matt 4 > h*-*7 2v>mwmmzm\ 

^2m l4»«C6 0mff) <DtfcJBfC J: -3 T 5 7 8 nm"C 
0. 5~l<OODrff*>n6. 
c) &3I^Xr 

M C^re^flB) r. 5 7 a nmriooD*^ 
siaiaisamim 1 Kti^t-siiJttfcit^rirrs. it 
8*«*ftfciaia«u (somMfjVHc 1 

PH8, 0. 5 0mMi?U>^75>f h 
^i*lt (EDTA) 5?<t^l3^ttirml4 

50 >X«VX O^flOTK: 2-5 B#M*t 0 
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Jfc&ff *> (Wlnkler^f. Biochemistry 2 5 404 1^ 
4045 (1986) ). H6n/t-*«©*^{CJ: 

n*«^{c*A. ■£<D?i§te%fe*»fe2mp yro- 
Glu-Arg- p~ iha'T-'i r"*flit>T»B£-r 

tttt. 5 0 mM h U X/H C 1 - Jgffi & 1 2 mMttjb 
0. 0 2«h^^->804»-CpH7. 4 

^X'VOl^tt, B*¥fc*&0*j8. 000-3 
6. 000r*&. SOraMh'M/HC 
1- IS«jftSi/38mMlft<b^h U^A^t* pH8. 8 
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[01 3 J 

Abbildung Us H 1 3 : M3 7 <DT 5 J WtMW 

Met-S«r-Ly5-Thr-Cy«~l^yr-Glu~Glir-A«n-Gly-HIs-Phe'Tyr-Ar^- 
Gly-Lys-Al«-S«r-Thr-A«p- , rhr-Met-Giy--Arg-Pro~Cy3~I^ju-Pxo-- 
Trp-Asn-Ser»Ala~Thr-Val-r^»u-Gln-Gln-Thr-Tyr~His-AIa-His- 
Arg-3«r-A3p-Ala~L«u-Gln-L«iu-Gly-L«u-Gly-Ly3-Hia-A3n-Tyr- 
Cy»-Arg-A»n-Pro~A«p-Xon-Arg-Axg-Arg-Pro-Trp-*Cy8--Tyr--Val- 
GXn~Va 1 ~Gl y-Leu-Lya-Pro- L*u~VaX-G ln-GXu-Cya~Me t-Va 1 -HI a- 
Asp-Cya-Ala-Aap-aiy-Lya-Lya-Pro-Sor-Ser-Pro-Pro-Glu-Glu- 
Leu-Lya-Pho-Gln-Cys-Gly-Gln-Lya-Thr-Leu-Arg-Pro-Arg-Ph*.- 
Lys-Il«-Il6-Gly-Gly-Glu-Ph*-Thr-Thr-Il«-Glu-Asn-Gln-Pro« 
Trp-Ph«-Alo-Ala-He-ryr-Arg-Arg-HiB-Arg-Gly-GLy-S«r-Val- 
thr«Tyr~Val-Cya-Gly-Gly-3*r-L«u-Ile-Ser-Pro«Cya-Trp-Val- 
1 1 e-Ser-Ala-Tbr-Hi a-Cys-Phe-Ile-Aap-Tyr-Pro-Lys-Lya-Glu- 
Asp-Tyr-Ile~Val-Tyc-Leu-Gly-Arg-Ser-Arg-Leu-Asn~Scr-Aan- 
Thr~Gln~Gly~Glu-Met-Lya-Phe-Glu-Val-GXu-Aan-Leu-Il»-L«tt- 
Hls-Lys-Asp-Tyr-Ser-Ala-Aap-Thr-Leu-Ala-Hia-Hia-Aan-Aap- 
Ila-Ala-Lau-Leu-Lys-Ila-Arg-Ser-Lys-Glu-Gly-Arg-Cys-Ala- 
Gln-Pro-Ser~Arg-Thr-Ile-Gln-Thr-Ile-Cys-Leu-Pro-Ser-M«t- 
Tyr-Asn-Asp~Pro-Gln-Phe~Gly-Thr-3er-Cy»~Glu-rie-Thr-Gly- 
Phe-Gly-Iiysj-Glu-Aan-Ser-Thr-Asp-Tyr-Leu-Tyr-Pro-Glu-Gln- 
Leu~XVys~tfe t~Thr-VaX-Val -Lya-Leu- Ila-3«r~His-Arg-GXu-Cya~ 
Gin-Gln-Pro-Hia-Tyr-Tyr-Gly<-S«r-Glu-Val~:Thr-Thr-I,ys-M«t- 
Leu-Cys~Al a-Ala— Asp— Pro-Gln-Trp- Lya - rhr-A»p-Ser-Cya-Gln- 
Gly-Asp-Ser~Gly-Gly-Pro-Lau-Val-cys~ser~I*eu-GXn-Gly-Arg- 
Met-Thr~Leu~Thr-Gly- 1 l«-Val-Sar-Trp-GXy-Arg-GXy-Cya-Al a- 
l^au-Lya-Aep-Lys-Pro-Gly-Val-Tyr-Thr-Arg-val-Ser-His-Phe- 
Leu - Pro-Trp- 1 X e-Arg-Sar-His-Thr- Lya -Glu-Glu-Aan-Gly-Leu- 
AXa-Leu-Ser- Pro-VaX-Va L -AX a- Pha - P ro-Arg - pro- Phe- Leu- Leu- 
Arg-Aan-Pro-GXy~Aap-Ph€-GXu-Glu-IX«-Pro-Glu-Glu-Tyr-Leu- 
GX» 
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AbbLldung 14: 014: M3 8<D7$ JfKSM 

Met -Ser-Lya -Thr-Cy3-ryr-Glu-Gly~A»n-Gly-Hi»-Ph*-Tyr-Arg- 
Gly-Ly»-JU,a-S«r~Thr~Aap~Thr^«t-Gly^Arg~ProHlys'-l t «u~Pro- 
Trp-Aan-Scr-ftla-Thr-Val-Leu-Gln-GlnL-Thr-Tyr-Hls-Ala-Hls- 
Ajrg~3«r~ltep-Ala-l>»u~Gln-Leu~Gly-t«u-Gly^I.y8-H±*-A8n~Tyr-- 
Cya-Arg~J\«n~Fro~Aap-A3n--Arg-Arg-Arg~Pro--Trp--Cy»-Tyr-Val-' 
Gln~Val~Gly-Leu-Lys-Pro-Leu-Val-GIn-Glu-Cys-Mat-Val-His- 
Aap-Cys--Ala-Asp-Gly-Ly»--Lya--Pro--3er-*Scr-Pro--Pro--Glu'-Glu- 
Leu-Lyn-Phe-Gln-Cys-Gl y-Gln-Lya -Thr-Lau-Arg-Pro-Arg-Pha- 
I»y»— I 1 a- II a-Gl y-Gly-Gl u-Phe-Thr-Thr- I 1 e-Gl u- Aan-Gln- Pr o - 
Trp-Pha-JUa-Ala-Ile-Tyr-Arg-Arq~Hia-Arg-Gly-Gly-Sar-Val- 
Thr-Tyr~Val~Cy3-Gly-Gly-Ser-Leu-Ila-3er~Pro-Cys--Trp-Val- 
Ile-Ser~Ala~Thr~Hi3-Cys~Phe-Ile-Asp-Tyr-Pro-Lys~Lys~Glu- 
Asp-Tyr- 2 la-Val-Tyr-I»«tt-Gly-Arg-3ec-Arg- Leu- Aan- S e r-Aa n- 
Thr-Gln-Gi y-Giu-Mat-Lys -Pha-Glu-Val-Glu-Asn-Leu- I la-Leu- 
His-Lys-Asp-Tyr-Sar-Ala-Asp-Tbr-Leu-Ala-HIs-His-Aan-Aap- 
Ile-Ala-Leu>-Lau-L,ys-Ilo~Arg"*Ser-Lys-GlU~Gly-Arg-Cy3-Al«i- 
Gln-*Pro-S«r-Arg-Thr-Ile-Gln-Thr-rie-Cys-I^u-Pro-Scir-M«t- 
Tyr-Aan-Asp~Pro-Gln-Pha-Gly~Thr-S«r-Cys-Glu-Ile-Thr-Gly- 
Phe-Gly-Lys-Glu-Asa-Sar-Thr-Asp-Tyr-Lau-Tyr-Pro-Glu-Gln- 
Lau-Lya-MBt-Thr-Val-Val-Lya-Leu-Ila-Ser-His-Arg-GXu-Cys- 
Glr.-Gln-Pro-Hla-Tyr-Tyr-Gly-Sar-Glu-Val-Thr-Thz-Lys-Met- 
Leu-Cya-Ala-Ala-Aap-Pro-Gln-Trp-tys-Thr-Asp-Ser-cya-Gln- 
Gly~Aap-3*r-Gly-Gly-Pro-L«u-Val-Cy«-Ser-Lau-Gln-Gly-Arg-' 
Ha t - irhr-Leu- Thr-Gly- 1 la-Va 1-Ser -Trp-G 1 y-Ar g-Gly-Cys-Ala- 
Leu-tys-Asp-Lya-Pco-Gly-Val-Tyr-Thr-Arg-Val-Sar-Hls-Phe- 
Leu-Pro-Trp-IIa-Arg-Ser-His-Thr-Lys-Glu-Glu-Asn-'Gly-Leu- 
Ala-Leu-Ser-Pro-Val-Val-Ala-Phe-Pro-Arg-Pro-Ph«-L«u-L«u- 
Arcf-A3n-Pro-Asn-Asp-Lys-Tyr-Glu-Pro-Phe-Glu-GIu-Tyr-L«u- 
Gln 
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ABSTRACT 



Chimeric proteins with fibrinolytic and thrombin-inbibiting 
properties having a plasminogen-acUvating amino add 
sequence which is linked at its C-terrninal end to a thrombin- 
inhibiting amino add s 
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Figure 13: Amino acid sequence of M37 

Met-Ser-Lys-Thr-Cys-Tyr~Glu-Gly~Asn-Gly-His~Phe-Tyr-Arg- 
Gly-Lys-Ala-Ser-Thr-Asp-Thr-Met-Gly-Arg-Pro-Cys-Leu-Pro- 
Trp~Asn-Ser-Ala~Thr-Val-Leu~Gln~Gln-Thr-Tyr-His-Ala-His- 
Arg-Ser -Asp- Ala-Leu -Gin -Leu-Gly-Leu-Gly-Lys -His -Asn-Tyr- 
Cy s - Ar g - Asn- Pro - Asp - Asn- Arg - Arg - Arg- Pro - Trp - Cys -Ty r - Val - 
Gln~Val-Gly-Leu-Lys-Pro-Leu-Val-Gln~Glu-Cys-Met-Val-His- 
Asp-Cys-Ala-Asp-Gly-Lys-Lys-Pro-Ser-Sar-Pro-Pro-Glu-Glu- 
Leu-Lys-Phe-Gln-Cys-Gly-Gln-Lys-Thr-Leu-Arg-Pro-Arg-Phe- 
Lys~Ile-Ile-Gly~Gly-Glu-Phe-Thr-Thr-Ile-Glu-Asn~Gln-Pro- 
Trp-Phe-Ala-Ala-Ile-Tyr-Arg-Arg-His-Arg-Gly-Gly-Ser-Val- 
Thr -Tyr- Val -Cys -Gly-Gly-Ser- lieu -lie- Ser- Pro -Cys -Trp -Val- 
Ile-Ser-Ala-Thx-His-Cys-Phe-Ile-Asp-Tyr-Pro-Lys-Lys-Glu- 
Asp-Tyr-Ile-Val-Tyr-Leu-Gly-Arg-Ser-Arg-Leu-Asn-Ser-Asn- 
Thr-Gln-Gly-Glu-Met-Lys-Phe-Glu-Val-Glu-Asn-Leu-Ile-Leu- 
His-Lys-Asp-Tyr-Ser-Ala-Asp-Thr-Leu-Ala-His-His-Asn-Asp- 
Ile-Ala -Leu-Leu- Lys-Ile-Arg-Ser-liys-Glu-Gly-Arg-Cys- Ala- 
Gin- Pro-Ser-Arg-Thr-Ile-Gln-Thr-Ile-Cys-Leu-Prb-Ser-Met:- 
Tyr-Asn-Asp- Pro-Gin -Phe-Gly-Thr- Sex- Cys -Glu- lie -Thr-Gly- 
Phe-Gly-Lys-Glu-Asn-Ser-Thr-Asp-Tyr-Leu-Tyr-Pro-Glu-Gln- 
Leu-Lys-Met-Thr-Val-Val-Lys-Leu-Ile-Ser-His-Arg-Glu-Cys- 
Gln-Gln-Pro-His-Tyr-Tyr-Gly-Ser-Glu-Val-Thr-Thr-Lys-Met- 
Leu-Cys -Ala-Ala-Asp- Pro-Gln-Trp-Lys-Thr-Asp-Ser- Cys-Gln- 
Gly-Asp-Ser-Gly-Gly-Pro-Leu-Val-Cys-Ser-Leu-Gln-Gly-Arg- 
Met -Thr-Leu-Thr-Gly-Ile-Val-Ser-Trp-Gly-Arg-Gly-Cys-Ala- 
Leu-Lye-Asp-Lys-Pro-Gly-Val-Tyr-Thr-Arg-Val-^Ser-His-Phe- 
Leu-Pro-Trp-Ile-Arg-Ser-His-Thr-Lys-Glu-Glu-Asn-Gly-Leu- 
Ala-Leu-Ser-Pro-Val-Val-Ala-Phe-Pro-Arg-Pro-Phe-Leu-Leu- 
Arg-Asn-Pro-Gly-Asp-Phe~Glu-Glu- ile-Pro-Glu-Glu-Tyr-Leu- 
Gln (SEQ ID NO: 24) 
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Figure 14: Amino acid sequence of M38 

Met -Ser- Lys -Thr -Cys -Tyr ~Glu-Gly-Asn~Gly-His - Phe-Tyr -Arg- 
Gly-Lys -Ala-Ser-Thr - Asp - Thr - Me t - Gly- Ar g - Pro - Cy s - Lieu - Pro - 
Trp-Asn-Ser-Ala-Thr-Val-Leu-Gln-Gln-Thr-Tyr-His-Ala-His- 
Arg-Ser-Asp-Ala-Leu-Gln-Leu-Gly-Leu-Gly-Lya-His-Asn-Tyr- 
Cys-Arg-Asn-Pro-Asp-Asn-Arg-Arg-Arg- Pro-Trp-Cys -Tyr-Val - 
Gin - Val - Gly- Leu - Ly s - Pro - Leu - Val - Gin - Glu - Cys - Me t - Va 1 - Hi s - 
Asp-Cys-Ala-Aap-Gly-Lys-Lys-Pro-Ser-Ser-Pro-Pro-Glu-Glu- 
Leu - Lya - Phe -Gin- Cys - Gly - Gin - Lys - Thr - Leu -Arg - Pro - Arg - Phe - 
Lys-Ile-Ile-Gly-Gly-Glu-Phe-Thr-Thr-Ile-Glu-Asn-Gln-Pro- 
Trp-Phe-Ala-Ala-Ile-Tyr-Arg-Arg-His-Arg-Gly-Gly-Ser-Val- 
Thr-Tyr-Val-cys-Gly-Gly-Ser-Leu-Ile-Ser-Pro-Cys-Trp-Val- 
Ile-Ser-Ala-Thr-His-Cys-Phe-Ile-Asp-Tyr-Pro-Lys-Lys-Glu- 
Asp-Tyr- Ile-Val-Tyr-Leu-Gly-Arg-Ser-Arg-Leu-Asn-Ser-Aan- 
Thr~Gln~Gly-Glu-Met-Lys~Phe-Glu-Val-Glu-Asn-Leu~Ile-Leu- 
His -Lys -Asp-Tyr -Ser-Ala-Asp-Thr-Leu- Ala -His -His- Asn- Asp- 
Ile-Ala-Leu-Leu-Lys-Ile-Arg-Ser~Lys-Glu~Gly-Arg-Cys~Ala- 
Gln-Pro-Ser-Arg-Thr-Ile-Gln-Thr-Ile-Cys-Leu-Pro-Ser-Met- 
Tyr-Asn-Aep-Pro-Gln-Phe-Gly-Thr-Ser-Cys-Glu-Ile-Thr-Gly- 
Phe -Gly- Lys -Glu-Asn- Ser-Thr -Asp-Tyr-Leu-Tyr-Pro-Glu-Gln - 
Leu-Lys-Met-Thr-Val-Val-Lys-Leu-Ile-Ser-His-Arg-Glu-Cys- 
Gln~Gln-Pro-His-Tyr~Tyr-Gly-Ser-Glu-Val-Thr-Thr-Lys-Met- 
Leu-Cys-Ala-Ala-Asp-Pro-Gln-Trp-Lys-Thr-Asp-Ser-Cys-Gln- 
Gly-Asp-Ser-Gly-Gly-Pro-Leu-Val-Cys-Ser-Leu-Gln-Gly-Arg- 
Mefc-Thr-Leu-Thr-Gly- Ile-Val-Ser-Trp-Gly-Arg-Gly-Cys -Ala- 
Leu - Lys - Asp - Lys - Pro - Gly- Val - Tyr - Thr- Arg -Val - Ser -His - Phe - 
Leu-Pro-Trp-Ile-Arg-Ser-His-Thr-Lys-Glu-Glu-Asn-Gly-Leu- 
Ala -Leu- Ser - Pro -Val -Val -Ala- Phe - Pro -Arg- Pro - Phe - Leu - Leu - 
Arg - Asn - Pro - Asn -Asp - Lys - Ty r - Glu - Pro - Phe - Gl u - Glu - Tyr -Leu- 
Gin (SEQ ID NO: 25) 
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CHIMERIC PROTEINS HAVING ibe coronary, provides the best functional results. In order to 

FIBRINOLYTIC AND THROMBIN- achieve the aim of optimum reperfusioo, therapy in the 

INHIBITING PROPERTIES majority of cases should actually be commenced even before 

admission as an in-patient. However, this is only possible 

This application is a continuation of application Ser. No. s "sag • fibrinolytic agent which has few side effects and 

08/563,649 filed on Nov. 28, 1995. which is safe, and in view of the diagnosis situation also, 

which is still uncertain at this time. When employed in the 

BACKGROUND OF THE INVENTION requisite doses for the treatment of acute coronary disease, 

Thi* ,Wnr«™ r^U.^ t rt rfrf*™* h.™„ fti«n however, all fibrinolytic agents of the so-called first 

nus invention «*«<* to chimeric proteins having fibrin- generation, such as streptokinase, APSAC and urokinase, 

olyue and ihrombin-inhibiling properties, which are United produce a generalized plasminogen activation which is 

at the Oterminal end of the plasminogen-activating amino accompanied by a high risk of hemorrhage. Even the use of 

sod sequence to a thrombin-mbibiting amino acid sequence. fibrinolytic agents of the so-called second generation, t-PA 

The mvemion afa© relates to piasmids for producing these aod prouxokinase, leads to systemic plasminogen activation 

po ypepudes and to thrombolytic agents which contain a in many coronary patients. For successful reperfusioo and to 

polypeptide of this type as their active ingredient. prevent refusions, both t-PAand prouxokinase have to be 

In all industrialized countries, cardto-ciroilatory diseases used in high doses, which result in significant 

currently constitute the most frequent cause of death. Par- fibrinogenolysis, and therefore to systemic plasminogen 

ticutarly important in tins respect are acute thrombotic activation. This is in agreement with the observation that in 

occlusions, the occurrence of which in the case of coronary K previous studies no significant differences could be detected 

thrombosis leads within a very short time to a life- in the frequency of hemorrhage complications between 

threatening under-supply of the cardiac muscle, Similar patients treated with tPAor prourokinase and patients treated 

considerations apply to cerebral thrombosis, intracerebral with streptokinase. 

occlusions being accompanied here by massive ischemic Various approaches have therefore been pursued aimed at 

damage to the brain areas concerned. In contrast to coronary ^ improving the pharmacological profile of plasminogen acti- 

thrombosis, which is associated with high mortality rates, valors. The following are under development: bat plasmi- 

under-supply in cerebral thrombosis does not as a rule lead nogen activators (Gardell et at in I. Biol. Chem. 264, 17947 

to life-threatening situations, but to severe impairment of an (1989); Australian Patent No. AU 642,404- B (-EP 383,417), 

everyday way of life due to the failure of certain brain staphylokinase (Scblott el al. in Bio/Technology 12, 185 

functions, and thus leads in part to a drastic loss of quality x (1994); CoBen and Van De Werf in Circulation 87, 1850 

of life for those affected. It is generally true for both these (1993)), the recombinant tissue plasminogen activator BM 

forms of thrombosis that within a few hours— ^without 06.022 (Martin et at in J. Cardiovasc Pharm. 18, 111 

therapy— the regions supplied by the arteries concerned are (1991)) and the t-PA variant TNK-l-PA (Keyt el al in Proc. 

irreversibly damaged. Other thrombotic occlusion diseases Natl. Acad. Sd. 91, 3670 (1994)). 

which retire treatment include pulmonary embolism, M streptokinase, a protein of hemolytic Streptococci, acti- 

venous thrombosis and peripheral arterial occlusion da- vates human plasminogen, in that it forms a complex with 

cascs - plasminogen and thereby converts the plasminogen into an 

The occlusion of a blood vessel caused by a thrombus active conformation. This complex itself converts free plas- 

mainly occurs at an arteriosclerotic lesion comprising fibrin, minogen to plasmin, which then in turn cleaves the pUsmi- 

thrombocytes and erythrocytes under the action of various 40 nogen bound to streptokinase. Staphylokioase, a protein 

enzymes of the blood coagulation system. Within the obtained from Staphylococcus aureus, also acts similarly, 

enzyme cascade of the coagulation system, thrombin plays but possesses a higher fibrin specificity compared with 

a prominent rote. Thrombin can activate all the important streptokinase. APSAC, a compound of streptokinase and 

enzymes of the coagulation system, can induce the aggro- human plasminogen which is produced in vino, is a further 

gation of thrombocytes and can lead to the formation of a 4s Development of streptokinase. Due to a chemical mocUfica- 

fibriri network by the conversion of fibrinogen to fibrin don of the active center of the plasminogen, APSAC has a 

(Furie and Furfe in New EngL J. Med. 326, 800 (1992)). biological half-life which is longer than. that of streptoiri- 

The formation of thromboses is restricted by physio logi- oaso. 
cal anticoagulants, for example an ti thrombin III, activated Urokinase is a human protein which can be obtained in 
protein C and tissue factor pathway inhibitor. Once formed, so two forms as a proteolytic* ily active protein from urine; 
thromboses can be re -dissolved by the action of plasmin high molecular weight urokinase (HUK) and low molecular 
occurring naturally in the body. Plasmin is formed from an weight urokinase (LUK) (Stump et al. in I. Biol. Chem. 261, 
inactive proenzyme, plasminogen, which is profeotytically 1267 (1986)). HUK and LUK are active forms of urokinase, 
activated by plasminogen activators. The thrombolysis due i.e. double-chain molecules. Urokinase is formed as single- 
to plasmin is utilized therapeutically, try treating patients 55 chain urokinase (prourokinase) in various tissues and can be 
with thrombotic diseases, particularly patients with acute detected in small amounts as a proenzyme in human blood 
coronary thrombosis, with plasminogen activators. The aim (Wun et al. in J. Biol. Chem. 257, 3276 (1982)). As HUK, 
of therapeutic intervention is to reduce the infarct and to the activated form of prourokinase has a molecular weight of 
lower the mortality rate. Streptokinase, APSAC (anisolated 54 kilodaltons and consists of 3 domains: the amino- 
plasminogen streptokinase activator complex), double-chain 60 terminal growth factor domain, the kr ingle domain and the 
urokinase (UK), recombinant single-chain urokinase serine protease domain (Guenzler et al. in Hoppe-Seyler'sZ. 
(recombinant prourokinase) and tissue plasminogen activa- Physiol. Chem. 363, 1155 (1982); Sieffens et al. in Hoppe- 
tor (t-PA) are currently available for this therapy (Collen and Seylert Z. Physiol. Chem. 363, 1043 (1982)). Although 
Lijnen in Blood 78, 3114, (1991)). It clearly follows from prourokinase and plasminogen are present as proenzymes, 
the experiences of lysis therapy which have been published 55 prourokinase is capable, due to Us intrinsic activity, of 
hitherto that re-opening of the occluded coronary vessels transforming plasminogen into active plasmin. However, 
within a few hours, i.e. 1 to 4 hours after the occurrence of this plasminogen activator does not attain its full activity 
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until tbc plasrnin formed has itself cleaved the prourokiiiase la the ireatmeat of thrombotic diseases, plasminogen 

between 1 J *Iysioe and l3 *isoleucine (Ujnea et al. in J. Biol. activators are generally administered together with an anti- 

Chem. 261, 1253 (1986)). The production of urokinase in coagulant substance, for example heparin. This results in 

Escherichia cofi by genetic engineering was first described improved thrombolysis compared to treatment with only a 

by Heyneker et al (Proceedings of the Wih International s plasminogen activator (Tfcbbc et al. in Z. Kaidiol. 80, Suppl. 

fSTfT^ ?f D i UCS °L IndU ? niU 3 » 32 < 1991 »- Variou * clinical results indicate than k 

1982% Unglycosylated prourokmase (saruplase) ts produced parallel with the dissolution of thromboses, an increased 

t-PAi*a nrntein with . nJ^JLiaht rf71M«l.h««* r^S^ ** 548 < 1992 >! CJoto et »i, «t AnglOtogy 
which l 
activator £ 
domain, t! 

domain 2 and the serine protease domain. Like . , , 

prourokinase, t-PA is converted into the active, double-chain themselves also accelerate the activation of prothrombin and 

form by a pitismm-cataiyzed cleavage between kringle iS thus act in opposition io thrombolysis (Brommer and Meyer 

domain 2 and the serine protease domain, i.e. between m Tfnromb- Haemostas 70, 995 (1993)). Anticoagulant 

275 Arg and 27B «e. In vitro studies and the results ofexperi- substances such as heparin, hirugen, hirudin, argatroban, 

meats on animals indicate that t-PA binds to fibrin and its protein C and recombinant tick anticoagulant peptide (TAP) 

enzymatic activity is stimulated by fibrin (Collen and Lijnen can suppress this increased tendency towards rc*occhision 
in Blood 78, 3114 (1991)). The fibrin specificity of t-PA 20 during thrombolysis and can thus enhance the success of 

should prevent the formation of pbsmin in the entire blood lysis therapy (Yao ct al. in Am. J. Physiol. 262 (Heart Circ 

system, resulting not only in the decomposition of fibrin Physiol. 31) M 347-H 379 (1992); Schneider in Thromb. 
decomposed but also in the decomposition of fibrinogen. A Res. 64, 667 (1991); Gruber et at in Circulation 84, 2454 

systemic plasminogen activation such as this as well as the (1991); Martin et al. in J. Am. Coll. Cardiol. 22, 914 (1993); 

extensive decomposition of fibrinogen are undesirable, since 25 Vlasuk ei al. in Circulation 84, Suppl. II-467 (1991). 

this increases the risk of hemorrhage. It has been shown in n __ nf thts .,__ irwci tKrr ,^ K - {iniAStM • K - r 

therapeutic practice, however, that The expectations derived (K °™ ™ ?*» strongest tbrorabm inhibitors « hnudm from 

from pre^IinicaJ studies as regards the fibrin specificity of ^"^et becb^faich cor^tste of 65 amino 

t-PA are not fulfilled. Due to the short otologics! lhalf-lifc of aci ^ Tbcrc ^^^i^ot^dm^^d^crn S 

t-PA it is necessary to infuse hieh doses, which result in » rc 8« ds *° mc of thc,r amino * c,ds - All isc-forms of hirudin 

systemic plasminogen actrvationdesnite this fibrin specific- bh ** the biadia & of thrombin to a substrate, for example 

ity (Kcyt et at. in Proc. Natl. AcaTsct 91, 3670 0994)). JgKJi ^ ^70990) BoT and mbt* 

im^Jp^ iSS* Beriin, 

domains, i.e. the finger domain, the growth factor domain « L lc,deIbc ^' \\™£ S *°? * nd Hofsteenge mProt. 

»«H thTfl«t Wn n rr m T^. iL„ L ' 35 Engineering 2, 295 (1991); Dodt et al. in Biol. Chem. 

s^edtoS^^ eStrived W^in^ ^"a^aSt 

co« ^ U^mbin hihibitors (Maragaoore et al. m Birchcmlstr^" 

DaL whh rpl r^haT . k^«r btloS^l^^ 7095 < 199C ^ Krstenansky et al. in J. Med. Chem. 30, 1688 

Z£ rTptdry tds t ^hTbecn^own t <° (1987); Yue et al in Prot Engineering S, 77 (l 992)). 

experiments on animals that r-PA applied as a bolus is just Thc use of birudin in combination with a plasminogen 

as effective as a t-PA infusion (Martin et a I in J. Cardiovasc activator for the treatment of thrombotic diseases is 

Pharmacol. 18, 111 (1991)). described in U.S. Pat No. 4,944,943 (-EP 328,957) and U.S. 

Tbc t-PA variant TNK-t-PA differs from natural t-PA on « j^^Jt^ 

three counts: the replacement of 1M lhrconine by asparaaine. derivatives in combination with a thrombolytic agent is 

due to which a n^gJye^uSn ^J?" Patent Application WO 

merit of "'asparagine by glutamine, due to which a glyco- ,WUUft 

sylation site is removed, and the replacement of the Hirullin is a protein containing 61 amino acids which is 

sequence between 296 Iysioe and ^argininc by four succes- so isoi,5led from the Hirudo manillemis leech. Hirullin is 

sive alanine units. The combination of these three mutations identical to hirudin as regards its action and inhibitor 

results in a polypeptide with a higher fibrin specificity and strength, but differs very considerably from hirudin as 

a longer biological half-fife compared with natural t-PA regards its amino acid sequence. It has also proved possible 

Moreover, TNK-t-PAis considerably less inhibited by PAl-1 to «»* 1Jer molecules from hirullin, which are very 

than is natural t-PA (Keyt et al. in Proc. Natl. Acad. Sci. 91, 55 thrombin inhibitors (Krstenansky et al. in Febs Lett. 

3670 (1994)). Results obtained from experiments on animals 2o9 > 465 (1990)). 

in which a precursor of TNK-t-PA was used indicate that In addition, thrombin can also be inhibited by a peptide 

TNK-t-PA is suitable for bolus application (Refino et al in which is derived from the amino- terminal sequence of the 

Thromb. Haemost. 70, 313 (1993)). human thrombin receptor (Vu et al. in Nature 253, 674 

Bat plasminogen activator (bat -PA) occurs in the saliva of 60 (1991)). The thrombin receptor contains a ibrombh>bmding 

the Desmodus rotundas bat This plasminogen activator, sequence, with an adjacent cleavage site for thrombin, in the 

which has meanwhile also been synthesized by genetic extracellular, amino-terminal region. This sequence can 

engineering, has an even mom pronounced fibrin specificity inhibit thrombin provided that the cleavage site is masked by 

than t-PA and in tests on animals has exhibited improved the replacement of 42 serise by ^phenylalanine, 

thrombolysis with an increased biological half-life and 65 Phaneuf et al., in Thromb. Haemost. 71, 481 (1994), 

reduced systemic plasminogen activation (Gardeil et al. in describe a complex which results from a fortuitous chemical 

• 84,244(1991)). finking of streptokinase and hirudin. The 1 
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activating capacity of this streptokinase -hirudin complex is 
leas than that of unmodified streptokinase by a factor of 8, 
however. 

As noted above, plasminogcn-activating amino acid 
sequences contain various domain sites which are well 
known and are described in the literature. 

Urokinase and prourokinase comprise the following 



In accordance with the present invention it has now been 
found that the considerable demands imposed on such active 
ingredients can be fulfilled by chimeric proteins having 
fibrinolytic properties which contain a thrombm-inhibiting 
acid, sequenct 



Domain Ami W> Acid* I> eluded 


Growth F'*ctor Oom 


u» amino acid. 1 to 43 


Kringkt Domain 


amino acid* 50 to 131 


Serin* ftotNM Oom 


«ia amino mcidt 158 to 411 



See Gueozler et al. , "The Primary Structure of High Molecu- 
lar Mass Urokinase form Human Urine; The Complete 
Amino Acid Sequence of the A Chain", HoppeSeykr's Z. 
Physiol Cfiem., 363. 1:55-65 (1982); Steffens et al„ "The 
Complete Amino Acid Sequence oC Low Molecular Mass 
Urokinase from Human Urine", Hoppe-Seyler's 'JL Physiol 
Chan., 363, 1Q43-10S8 (1982). 

Tissue plasminogen activator comprises the following 



Domain Amitw Acid. Ioctoded 


Finger Domain 


amino tey« 4 to 50 


Growth Factor Domai 


a amino acida SO to 87 


Kxingfc 1 Domain 


amino acids 87 to 176 


Urinate 2 Domain 


amino acid. 176 to 262 




in amnio act* 376 to 52? 



See Collen et aL, "Thrombolytic and Pharmacokinetic Prop- 
erties of Human Tissue-Type Plasminogen Activator 'Vari- 
ants Obtained by Deletion and/or Duplication of Structural/ 
Functional Domains, in a Hamster Pulmonary Embolism 
Model", Thrombosis and Haeomosiasis, 65, (2), 174-180 
(1991). 

Bat-plasminogca activator comprises die following 



Domain Amino Acuta Included 


Rnftt Domain 


amino ickia 3 to 43 


Growth Factor Dom 


»a amino acid* 44 to 84 


KitntJn Domain 


amino acuta 92 to 173 


Seiioa Protean* Don 


nun amino adds 189 to 441 



See Gardcll et al., "Isolation, Characterization, and cDNA 
Cloning of a Vampire Eat Salivary Plasminogen Activator", 
Journal of Biological Chem-st-y, 264, (30), 17947-952 
(1989). 

SUMMARY OF THE INVENTION 
The underlying object of the present invention was to 
provide active ingredients for the treatment of vascular 
diseases caused by thrombosis, Which effect complete 
thrombolysis within a very short period and which at die 
same time prevent vascular re-occlusion after what is first of 
all a successful thrombolysis. 

Another abject of the invention was to provide a way to 
prevent systemic plasminogen activation by means of these 



sequence at the C-terminal end of the 
plastninogen-activating amino acid sequence. 

Accordingly, the present invention relates to chimeric 
proteins having fibrinolytic and thrombin- inhibit tog 
properties, which are linked at the C-terminal end of the 
plasminogen-activating amin 
acid sequence of formula I 

^X 1 -X r X r X*-X.-fto-Atf 7 I^Y t -Y a -Y r y^A^Pto-Z 

15 (SEQ ID NO: 1), 

in which X 2 represents Pro or Leu; X 2 represents Gly, Val or 
Pro; X, represents Lys, Val, Arg, Gly or Glu; X, represents 
Ala, Val, Gly, Leu or He; X s represents Gly, Phe, Tip, Tyr or 
Val; Yj represents Phe, Tyr or Tip; Y 2 represents Leu. Ala, 

20 Gly, He, Ser or Met; Y a represents Leu, Ala, Gly, lie, Ser or 
Met; Y 4 represents Arg, Lys or His, and Z represents the 
" amino acid sequence of formula II 

OJy-A»p-2^-Gto-Ghi-lie-Pro-Gto-Gh>-Tyr.Leu^>tB 

25 (SEQ ID NO: 2), 

in which Z x represents Phe or Tyr. 
or of formula HI 

A«n-A«p-Lym-TyrGki-Pro-Phe-Gta-Gki-T^ Lea-Gin 

(SEQ ID NO: 3), 
or of formula IV 



(SEQ ID NO: 4), 
or of formula V 

S«-Giu-Pt^hj^u-ra«-Gh^n«-A^G!w-Otu-G}u-Lyi 

40 (SEQ ID NO: 5). 

The chimeric proteins according to the invention bind to 
thrombin via the thrombin- inhibiting amino acid sequence 
of formula I, due to which high concentrations of chimeric 
protein are attained at the clot. Since the clots formed in 

45 acute coronary or cerebral thrombosis are rich is thrombin, 
the thrombus specificity of the proteins according to the 
invention provides the possibility of increasing the throm- 
bolytic efficacy sod selectivity of the plasminogen activa- 
tors. Systemic plasminogen activation and fibrinogeoolysis 

so am thereby prevented and the level of safety of the active 
ingredients is considerably enhanced. Due to the thrombus 
specificity, the dose cao also be reduced compared with 
conventional plasminogen activators, which again enhances 
the safety of the preparation. At the same time it can be 

ss anticipated that the dosage of tbe anticoagulant 
co- medication (e g. containing heparin) can be reduced 
when using the proteins according to the invention. Further, 
it is also possible to dispense with an additional anticoagu- 
lant. 

60 Preferred chimeric proteins contain as their plasminogen* 
activating amino acid sequence tbe unaltered amino acid 
sequence of prourokinase, at least one modified pnouro ki- 
nase amino acid sequence having a serine protease domain 
exhibiting at least 90%, and preferably at least 95%, 

65 sequence identity to the serine protease domain of tbe 
unaltered amino acid sequence of prourokinase, the unal- 
tered amino acid sequence of urokinase, at least one modi- 
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tied urokinase amino acid sequence having a sense protease thrombin inhibitor, or with the known streptokinase -hirudin 

domain exhibiting at least 90%, and preferably at least 95%, complex, the proteins according to the invention are distin- 

sequence identity to the serine protease domain of the guished by a stronger fibrinolytic effect combined with 

unaltered amino acid sequence of urokinase, the unaltered surprisingly good thrombin-inhibitiog properties. In 

amino acid sequence of tissue plasminogen activator (t-PA), $ addition, plasma fibrinogen is consumed in considerably 

at least one modified t-PA amino acid sequence having a smaller amounts by the polypeptides according to the inven- 

serioe protease domain exhibiting at least 90%, and prefer- tioo. The effect of the significantly higher fibrin specificity 

ably at least 95%, sequence identity to the serine protease which results from this, particularly by comparison even 

domain of the unaltered amino acid sequence of t-PA, the with the known mixtures comprising a plasminogen activa- 

unaltered ammo acid sequence of bat plasminogen activator tor and a thrombin inhibitor, is that the coagulation capacity 

(bat-PA), at least one modified bat-PA amino acid sequence of the blood is only slightly affected and the risk of uncoo- 

having a serine protease domain exhibiting at least 90%, and trolled hemorrhages as possible complications of systemic 

preferably at least 95%, sequence identity to the serine fibrinogen decomposition is minimized. The high fibrin 

protease domain of the unaltered amino acid sequence of specificity of the proteins according to the invention thus 

bat-PA, and/or the annuo acid sequence of streptokinase, permits bolus applications with a significantly reduced risk 

staphylomas© andA* APSAC. As used herein, the Derm 15 of hemorrhage compared with bolus applications of known 

"modified'* ammo acid sequence refers to an amino add thrombolytic agents. 

sequence winch has been altered by deletion, substitution, Accordingly, the present invention also relates to throm- 

insertion and/or addition. Such deletions, substitutions, bolytic agents which contain a protein according to the 

insertions and/or additions may be effected by conventional invention as then: active ingredient 

techniques which are known to persons skilled in thegeneuc 20 From 0.1 to i mg of a polypeptide according to the 

engineering art. invention is required per kg for the treatment of vascular 

In particular, the plasmmogen-acuvating ammo, acid occlusions caused by thrombosis, for example coronary 

s m the proteins according to the invention contains thrombosis, cerebral thrombosis, peripheral acute arterial 



occlusion, pulmonary embolism, unstable angina pectoris 



the unaltered amino acid sequence of pmourokinase, at least _ ^ _ 

i prourokinase amino acid sequence having a 25 an d deep venous thrombosis of the legs and pelvis. The 

serme protease domain exhaling at least 90%, and prefer- proteins according to the invention can be administered 

ably at least 95%, sequence identity to the serine protease parenterally by bolus injection or infusion. 

or^roLal'ui IZl^ ^t^L^Z'lT, pf : la " ?« Polypeptide according to the 
prourokinase, the unaltered ammo acid sequence of t-PA invention, the thrombolytic agents according to the inven- 

and/or at least one modified t-PA amino acid sequence 30 tion may contain auxiliary materials or adjuvants, for 

having a serine protease domain exhibiting at least 90%, and example carriers, solvents, diluents, colorants and binders, 

preferably at least 95%, sequence identity to the serine The choice of these auxiliary materials, as well as the 

protease domain of the unaltered amino acid sequence of amounts thereof to be used, depends oa bow the drug is to 

i - . mm t be administered, and is considered lo be within the skill of 

In preferred embodiments of the invention, the 35 the art 

pl !Tii° &CU '* CliVatin i T iD ° " C J d se< » u * Qce comprises a The" proteins according to the invention are produced 

modified sequence which includes at least one kringle using genetic engineering methods. For this purpose Ibe 

domain exhibiting at least 90% sequence identity to the corresponding genes from synthetic oligonucleotides are 

corresponding kringle domain of the cor responding unal- cloned into suitable plasm ids and expressed in Escherichia 

tcrcd *3 uence ' «* * s^i* 5 P«>tease domain exhibiting at *Q coli under the control of the trp- or tac promoter, particularly 

least 90% sequence identity to the corresponding serine under the control of the tip promoter 

protease domain of the corresponding unaltered sequence. Accordingly, the present invention also relates to plas- 

Proteins are particularly preferred -n which the mids for use in the production of chimeric proteins which 

plasmmogen-aclivating amino add sequence comprises at plasmids comprise operons which comprise a regulable 

least one of the sequence of prourokinase which consists of 45 promoter, a Shine-Daigaroo sequence which is effective as 

411 ammo acids and m which the amino arid in position 407 a ribosome binding site, a start codon, a synthetic structural 

is Asn or Gin, or the Serto « l Leu amino acid sequence of gene for a protein according to the invention, and one or two 

prourokinase in which the ammo acid in position 407 is Asn terminators downstream of the structural gene, 

or Gm; or the Ser to ^Leu amino acid sequence of The plasmids according to the invention can be expressed 

prourokmase mwbtch the amino acid m position 407 is Asn 50 in Escherichia coU strains, particularly in Escherichia coli 

or Gin; or the unaltered sequence of t-PA which consists of strains of group K 12, for example E. coli K 12 JM 101 

527 ammo acids; or the Ser-«Ang to " 7 Pro ammo acid (ATCC 33876), E. coU K 12 JM 103 (ATCC 39403), £. coli 

sequence of t-PA, or the Ser to "Tro ammo acid K 12 JM 105 (DSM 4162) and E, coli K 12 DH 1 (ATCC 

sequence of t-FA. ^ 33849). In the bacterial cell, the polypeptides according to 

In the chimeric proteins, the plasmioogen-activating ss the invention occur in high yield in inclusion bodies in 

amino add sccrueoce at the C-tennmal end is preferably which the protein exists in denatured form. After isolating 

hnked to a wrombtn-inhibiting amino acid sequence of the inclusion bodies the denatured protein is folded into the 

formula I, in which X, represents Pro; represents Val; X, desired tertiary structure, by a protein chemistry technioue. 

represents Lys or Val; X 4 represents Ala, and X, represents under the action of a redox system. ^ 

Phe. In the amino acid sequence of formula I, Y A preferably so M «™ 

represents Phe; Y z preferably represents Leu; Y s preferably BRIEF DESCRIPTION OF THE DRAWINGS 
represents Leu, and Y 4 preferably represents Arg. In The invention will be described in further detail herein- 
particular, the variable Z in the amino acid sequence of after with reference to representative examples illustrated in 
*■ I represents an amino acid sequence of formula II or me accompanying drawings in which: 
a IV. 

Compared with known plasmu 



FIGS. 1 through 12 axe schematic illustrations of the steps 
r preparing expression plasmids for producing the proteins 
of the p 




6,133,011 



10 



TABLE l-continu«d 



Olitjo Smqumncm written txxm 5* to 3* 



TrACCCfrTAOr>CCACCACCACkXX:TCG<3aAAA'3CCTrAACCG<l 
OCT (S£<J ID S0i») 



I { SBQ ID SOtlO) 



O 281 CGTCCGGG^^TGGTGOTAACG<7?G«CTTCGAA/i»AA' 
ACiAAT AC CT<i7 A AO (88Q XD HO til) 



FIG. 13 shows the amino acid sequence of peptide M37 
(SEQ ID NO: 24); and 

FIG. 14 shows the amino acid sequence of peptide M38 
(SEQ ID NO: 25), $ 

EXAMPLES 

1. Preparation, isolation and purification of proteins accord- 
ing to the invention. 

a) Cloning opera dona 10 

The expression plasmids for the production by genetic 
engineering of the polypeptides according to the invent ion in 
Escherichia coli were prepared in a manner known in the art. 
The sequence of the individual preparation steps is illus- 
trated in FIGS. 1 to 12. The starting materials for the 3S 
preparation of the pi asm ids were the plasmids pBlucscript 
KS ^manufactured by Stratageoe, Heidelberg), pUCS 
(manufactured by Pharmacia, Freiburg), and pGR201. 
pGR201 is identical to plascnid pSFlfiO described in Cana- 
dian Patent Application No. CA 2,020,656 (-EP 408, 945) 2Q 
and Appl. Microbiol. Biotechn. 36V 640-649 (1992). The 
restriction endomicleases Banll, BamHI, Clal, Hindi II, 
Noof, Ndel, Nhel, Notl, and the DNA-modifying enzymes 
such as the alkaline phosphatase, T4 ligase, T4 kinase and 
T7 polymerase, were obiained from (he companies 
Pharmacia, Stratagerte, Boehringer Mannheim and Gibco 
(Eggenslein). The changes in the plasm ids during their 
preparation were verified by restriction analysis and DNA 
DNA sequencing was effected according to the 

j a collection of reagents M 
supplied by Pharmacia. Various oUgodeoayribonucteotides 
(oligos) were used in the preparation of the plasmids; their 
sequences, together with the associated designations, are 
given in Table 1. 

The ofigooeoxyribonucleotides were prepared in detrity- 35 
lated form on as 0.1 /umolar scale, by means of a synthesizer 
(Model 391) supplied by Applied Biosy stems (Wciterstadt) 
according to the manufacturer's data, using B-cyanoethyl- 
protected diisopropylamino-pbospboamktites. 100 pmoles 
of each oiigodeoxyribonucleotide were phosphorylated with «o 
one T4 kinase enzyme unit in the presence of 10 mM 
adenosine triphosphate is SO mM tri(hydroxymewyl)amina- 
raetbane/HCl (tris-HCl), 10 mM magnesium chloride and 5 
mM dithiothreilol at a pH of 7.5 and subsequently trans- 
formed to double-strand DNA molecules in the same buffer. 
The resulting synthetic double-strand DNA molecules were 
purified by gel electrophoresis on a polyacrylamide gel (5% 
polyacryiamide) and subsequently used in the ligation with 



25 



ttftAAC (SXQ ZD NOtlJ) 
O 329 AAGAAATCCCGGAAiiAA7ACCTGCAATAAa (HZQ TO 



O 330 CGOTTJL 

corcjurrrcG <sxq 10 sous) 



(SEQ lO SO » 16) 

O 332 CTAGCTTATKk 

GTTACC (SEQ ID NOtl7> 



(SXQ ID NOllS) 
aCAACJUKCQQOCT <SEQ ID NO: 19) 



rATTCTTCCUiaCOi 



l {SXQ XD MOt20) 



A7ACCTGCAATAAC (SEQ 2D SOt21 > 



AqQGTTACOCAaCAOQSAA (SXQ ID N0s22) 



CAACAATACCICCAATAAO (SSQ ID HOt23> 

b) Preparation of reusable cultures and fermentation 

The recombinant expression plasmids pSEI (M 38) and 
pSE9 (M 37) were introduced into E. coli K12 JM103 
(ATCC 39403) and spread out on standard I-nulrient agar 
(Merck, 150 mg/1 ampicillin) (Sambrook et at "Molecular 



the corresponding restriction fragments and dephosphoryia- 
tion of the S'-ends, subsequent ligation and transformation 
into E. coli K12 JM103, as well as all other genetic engi- 
neering operations, were carried out in a known manner as 
described by Sambrook et at in "Molecular Cloning: A 
Laboratory Manual", Second Edition, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, USA, 1989. 



Oligo Swjuanea written fron 5' to 3' 



GTAAGOC rrCTACCGACAC (SXQ ID XOlC) 



TTJkCC JSC GOT AGAAGTGACCG TT JWC 

crrc«XKncA*<rrrTTOCTCA (seq id ho. 7) 



(Merck, pH 7.0; 150 nag/1 ampicillin) at 20* C. to an optical 
density (OD) of 1 at 578 nm, and, with the addition of 
dimethyl sulfoxide (DMSO) (final concentration 73%), was 
frozen at and stored at -70* C. in 2 ml portions as a reusable . 
55 culture. To produce the polypeptides according to the 
invention, 1 ml of each reusable culture was suspended in 20 
ml standard I-nutrient broth (pH 7.0; 150 mg/1 ampicillin) 
and cultivated at 37* C. to an OD of 1 at 578 nm. 
The entire amount of culture obtained was then suspended 
60 in 1 liter of standard I-nutrient broth (pH 7.0; 150 mg/1 
ampicillin) and fermented in shaken flasks at 37* C Induc- 
tion was effected by adding 2 ml of indok-acrylacctic acid 
solution (60 mg in 2 ml ethanol) at an OD of 0.5 to 1 at 578 
nm. 

65 c) Expression testing 

In order to test the expression rate, ceils corresponding to 
1 ml of a cell suspension with an OD of 1 at 578 nm were 
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ccotrifugcd directly before induction and every hour after 
induction (for a total of 6 bonis). The scdirnented cells were 
digested with iysozyrae (1 mg lysozyme per ml in 50 mM 
tris HCi buffer, pH 8.0, 50 mM cifayicnodiaminetoiraacenc 
acid (EDTA) and 15% saccharose) The boroogenate from 
the iysed cells was solubilized in 4-5 M guanidimum 
hydrochloride solution and after diluting to 1.2 M guani- 
dinium hydrochloride and adding a reducing agent 
(glutathione or. cysteine) was subjected to the folding reac- 



12 



chloride (TMAQ in 0.1 M acetate buffer <pH 4). After two 
chromatographic separations (copper chelate column and 
cation exchanger) the polypeptides were obtained in pure 
form. Their single-chain character was established by 
N-terminal sequence analysis. 

The isolated polypeptides according to the invention, the 
amino acid sequences of which are given in FIGS. 13 and 
14, exhibited no activity or only very slight activity' (less 
than 1%) in a direct activity test with the chroraogen 



CW^^f ct *. Bwcbemistry 25. 4041 to to substrate for urokinase. Full enzyme activity was only 



4045 (1986)). The single-chain polypeptides according to 
the invention which were obtained were transformed into the • 
cor responding double-chain molecules by the addition of 
plasrnin, and the activity of the double-chain molecules was 
determined with the chromogen substrate pyro-Glu-Gly- 15 
Arg-p-nitroamlidc. Activation of the polypeptides according 
to the invention with plasrnin was effected in 50 mM 
tra-HCl buffer, 12 mM sodium chloride, 0.02% Tween 80 at 
pH 7.4 and 37* C. The ratio of polypeptide according to the 



obtained after cleavage with plasrnin (the conditions are 
given in Section 1c). The polypeptides according to the 
invention were accordingly expressed as single-chain pro- 
teins in £. coU K12 JM1G3. 
2. Determination of the thro mbin-iahibiting effect 

The inhibitor effect of the polypeptides according to the 
invention was determined by measuring the thrombin lime, 
by mixing 200 fd of a 1:10 dilution of human citrate plasma 



invention to plasrnin was about 8000-36,000 to 1. based on 20 *■ v** 00 * 1 buS&t with 50 /d of thrombin solution (0.2 units) 



enzyme units. The test incubation was effected in 50 mM 
tris-HO buffer and 38 mM sodium chloride at pH 8.8 in the 
presence of 0.36 pM aprotinine (to inhibit the plasrnin) and 
0.27 mM of pyro-Glu-Gly-Arg-p-nitroandide substrate at 



and 50 fA of an aqueous solution containing 0.4-30 ;*g of a 
polypeptide according to the invention. The time to the 
formation of a fibrin network was then measured. 
The thrombin time values listed in Table 2 were deter- 
37° C. Depending on the concentration of the polypeptide 25 rained in the presence of prourokinase or of the proteins M 
according to the invention, the reaction was stopped after an 37 and M 38 according to the invention. In contrast to 
incubation period of 5 to 60 minutes by adding 50% acetic prourokinase, M 37 and M 38 prolong the thrombin time 
acid, and the extinction at 405 nm was measured. According depending on their dosage, and thus act as coagulation 
to the information from the manufacturer of the substrate inhibitors. 
(Kabi Vitruoi, Sweden), in this procedure a change in 30 
extinction of 0.05 per minute at 405 nm corresponds to a 
urokinase activity of 25 ploug units per ml of test solution. 
The polypeptides according to the invention had specific 
activities between 120,000 and 155,000 ploug units per mg 
of protein. The protein content of the solutions was deter- 35 ' 
mined using the BCA assay of the Pierce company, 
d) Isolation and purification 

After 6 hours, the fermentation carried out under the 
conditions described in lb) was terminated (density 5-6 CD 
at 578 nm) and the cells were extracted by centrifuging. The . 
cell sediment was re-suspended in 200 ml water and 
digested in a high-pressure homogenizer. After renewed 
eentrifugation, the sediment, which contained the entire 
amount of single-chain polypeptide according to the 
invention, was dissolved in 500 ml 5 M guanidinium • 
hydrochloride, 40 mM cysteine, 1 mM EDTA at a pH of 8.0 
and diluted with 2000 ml 25 mM tris-HO with a pH of 9.0. The foregoing description and examples have been set forth 
The folding reaction was complete after about 12 hours. merely to illustrate the invention and are not intended to be 
After adding 8 g silica gel, the polypeptides according to limiting. Since modifications of the described embodiments 
the invention which were obtained were completely bound so incorporating the spirit and substance of the invention may 
to silica gel by stirring for 2 hours. The loaded silica gel was occur to persons skilled in the art, the invention should be 
separated and washed with acetate buffer (pH 4.0). The construed broadly to include all variations falling within the 
polypeptides were elu ted with 0.5 M trimethylammoniura scope of the appended chums and equivalents thereof. 



TABLE 2 




Ffowin t*g] 




M 37 


M 38 


0 


31 


32 


32 


0.4 




40 




as 




79 




3.2 




148 




1.6 




19S 




2.0 




266 




4.0 


31 


>30Q 


58 


SO 






81 


1&0 






104 


1&0 






130 


mo 


33 




150 


30.0 


33 




>300 



(±ii) 



FOB SSQ ID not It 



(i) SKQOXMCK CHARACTERISTICS 1 
<A> J 
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<ii> 



<i*> a 

(*> 1 

(B) LOCATIOHiS. .18 

(D) OTHXB IKTORMATIOWt /product- -Xaa" 
/I aJoal- Xaa 

/not*- "Po» 10 t X*a - Ph«s, Tyr, Trp 

Poa lit Xaa - Lau, Ala, Cly, Ha, Sar, Mat 

Pea 12 1 Xaa - Lflu, Ala, Cly, I la, S«r r K«tj 

Poa 13s Xaa - Arg, Lya, 

Pa* l»t Xaa • j?ha, Tyr 

(xi) SKQUBMCX DESCRIPTION SSQ ID NO I It 



(A) HAMX/RXYi Hodifiad-»ita 

(B) LOCATIOHi 3..* 

(D) other ikporaati 
/l«fo«»l- Xaa 
/not e- "Poa 2* Xaa - Pro, L«u 

Poa 3t xaa * <Uy, val, Pro 

Poa 4* Xaa - Ly», Val, Arg, Cly, Gin 

Poa St Xaa - Ala,- Val, cly, Lau, il« 

Pea £* Xaa - Cly, vhm, Trp, Tyr, Val- 



Asp xaa olw Olw I la Pro Glu Glu Tyr taw Qln 
20 25 




(ii) MOLXCULt TTfPXi paptida 

(v) fragment TYPXi c-taralnal 
(ix) 1 



(B) LOCATIOSt2..4 
(D) ( 

/l.bal- Xaa 
/not a- "Poa 3 1 Xaa - Pha, Tyr* 

(xi) 6EQUKSCB DESCRIPTIOHl SEQ ID SO I 2t 

<31y Aap Xaa Ola Qlu Xla Pro Glu Glu Tyr Lau Qln 



(2) nnroRKATiOB fob seq id not 3i 

(1) SEQUENCE CHARACTERISTIC St 

(A) LENGTH! 12 amino acids 
(B> TTPBt amino acid 
<C) BTfUkBCEOttBSBt 
(0) topology : linaar 

(ii) MOLECULX TYPE I peptida 

(V> FRAGMENT TYBXl C-tatmiiial 

(xi) 6EO.CEWCX DBSCRIPTIOKt SEQ ID NO t 3l 

Aan Aap Lya Tyr Qlu Pro Pha aiu Glu Tyr Law Oln 
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12\ iSrOHHATIOB FOR SEQ ZD HO I 41 

(i) axcp&KX charactbrieticbi 
(A) U9K7TH* 13 amino «ci< 
<B) TYItttt Attlno «cid 

<o> r— • ■ 




(it) i 

|V) FRAGMSST TYPIt C~ terminal 

fier Aap Ph* eiu Olu Phm S*r bam Aap Asp XI* Gla Ola 

15 10 



(2) ISFORKATIOM FOR SXQ ZD BOt 5i 

(1) fiSQDXNCZ CHARACTERISTICS » 

(A) LESGTHt 13 aaiito acid 

(B) TXFEt amino acid 

<c> r 
(o» ' 

(ii) i 
(v> i 

(xl) SEQHSTSCS DESCRIPTIOMi SXQ ID MOi St 

Sar Glu Ph* Glu Olu Ph* Gin He A»p Qlu Glu Glu Lya 

15 10 

(*> 

(A) LXNGTUi 83 b+am pair a 
<B) TTMtt nuclei© acid 

(B) TOP0U)OFi linear 

(ii) MOLSCUUt mil other nucleic acid 

<A> DESCRIPTION! /Ammo - -synthetic DHA; 
Buclaotid* ••qu.no. for Oligo O105- 





(2) INFOBHATIOW FOR SKJ ID SO I 7 1 

<i) SRQOHHCB CHARACTERISTICS t 
(A) LZMCTHt 69 baa* pair* 
{») ttpRi nocleic acrid 

<C) STRAHDEDM15 9 1 *i»«U 
(0) TOPCLOQYi linear 

(ii) KOUECUXJt TYPI* other nuclei a acid 

(A) DESCRIPTION i /desc - "Synthetic DMA f 
Hucleotide lequence for CUigo 01Q«« 

(iii> HTPOTXrXXCALl HO 

(iv) AOTI-6IR6SI BO 



(*1> SEQUENCE 



SEQ ID SOt 7* 
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-continued 



CMCOOMVCS ( 



Hi sequence characteristics 

(A> LESCTHi 83 bass pairs 

(B) TYPEt nucleic acid 

(C) STRAHDSDSSSSt single 

<D) TOPOLOGY J linear 

(11) MOLECULE TYPE i oth«r nuclaic teid 

(*} DESCNIPTXONl /dasc - ' Synthetic DKA; 

►for Oligfo O220" 




(ill) I 
<lv) i 

<Kl) SEQUENCE DESCRIPTION* S8Q 10 HO I Si 

i CCT QG TG C TG < 
AAGAOTACCT GTGATAGOAT CAA 

(2) IHFCRHATIOW FOR SEQ. III HO: 3; 

<i) SEQtJBHCE CHARACTERISTICS I 
<A) LENGTH-. 91 bass pairs 

<B) TVPKt nuolsio sold 




(HI) 

(iv) AHTI-SKHBEt SO 

(Xi) SEQUENCE DESCRIPTION! SEQ ID HO l » t 



(2) 

u> 

<A) LENGTH! 58 bua pairs 
<B) TYPE J nuclalc acid 
(C) STRANBEI39SES * I single 

<P) topology i linear 

<ii> MOLECULE TYPKs other mi a laic acid 

(A) description t /deaa - -Synthstic DMA 
Nucleotide sequence for oiigo 02 65- 

(iii> HYPOTHEC ICALt NO 

(iV> AST I- SENSE I NO 

CACCCOGCOG ACACGGCCCG CTCASACCCA OC CCT t TTXC OTCTBRP 



(2) INPOBHATION FOR 5EQ ID NO* lit 

<i> SEQUENCE CHARACTERISTICS t 

(A) LENGTH » 51 base pairs 

(B) TYPE 1 nucleic acid 

<C) — 
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(D) TOPOLOGY t lino«r 

(UL> MOLKCUUt tUVtt Oth 

(A) OTSCRIPTIOMt /tfma - -Synthetic DMA; 
ihiclaotida osqunct for Oligo o2Bl* 

( iii) HYPOTHETICAL! 80 

<iv> ANTX- SENSE t NO 

<3Cl) 8EQ3ENCE DKSCAXPTXQM * «SQ ID MO I lit 



H SEQ XD MO* 12r 

{i) SEQUENCE CKAHACTEmtE* ICS I 

{*> LEWOTHt 70 but pairs 
(B) TYPE* nualoie sold 

(D> TOPOLOGY* linear 

(ii) KOLECWUI TYPYi other nuelaie sold 

(A) nKSCRlPTlOM* /dsae - -Synthatic D*A; 
Hualaotid* Mqiumo* for Oligo Q2B2- 



(i£i) 1 

ANTI-SENSE » HO 
<xl) SEQUENCE DBjSCAXPTXOHt SEQ ID NOt 12 1 



! CHARACTER TET ICG I 
(A> LENGTH t 70 bui pair* 
(B) TYPE i nuel«ic acid 

(D> TOPOLOGY i lin**r 

(ii) KODXCULI TYPE i oth«c nuolaia acid 

(A) EKSCRZPTIOWt /daae - -Synthetic OKA; 
Nuolaotida ■•quenca for Oligo 02SJ" 

(iii) HYPOTHETICAL! mo 

(iv) ANTI-SEKSEl MO 

(X±) SEQUENCE DESCRIPTION! SEQ ID SOt 13 1 



(2> xnronttJurxoM pom s*q io not 14> 

(i) 3EQ0ENCE CHARACTERISTICS t 

<A) LENGTH* JO baa* pairs 
<B) TYPE i mielaic aoid 

(D) topology, linaar • 

(ii) MOLECOLE TYPEt oth-r nuclaic aeid 

(A) DESCRIPTION* /daao - "Synthatie DMA; 
mi o loot id* aaquanoa for Oligo 032f- 

(iii) HYPOTHETICAL t MO 

(iv) AHTX-SEHSSi MO 



(xi) SEQUENCE DESCRIPTION I SEQ ZD NOt 14* 
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-continued 



FOR BSQ ID KO l ISt 




(11 > XOLXCOLB TOJj otaar nucleic acid 

(A) DK8CRU?TIC*U /deeo • "synthetic DHAj 
nucleotide eequanee for Oligo O330" 

(lil> 
<1^» 
(*i> 



} IHFOBHATIQ1* root S£Q ID HO I 16 1 

(i> SBQUBMCI CHARACnSRIS-riCSt 

(A) LENGTH I 42 ba.e pairs 

(B) TYPBt nucleic acid 

(C) STRABOBt&IBSSt ■ ingle 

(D) TOPOLOGY « linear 

(11) HQLSCULB TYPBl Other RUClttic I 
(A) OESCRIPTIOHt /d 

Suoieotide sequence to* oligo 0331" 

(ili> HYPOTHETICAL: HO 

<iv> AHTI-SEHSIt BO 

<>i) SEQOKBCB DESCRIPTION SEQ ID NO, |<« 
nccocxi OYCCCCJIAOC CT 

i rem SCO ZD HO: I7i 



(A) LENGTH* 50 but pair* 
<B> TTPE J naclsio acid 
(C> STRAHD3BD»ES8l sing la 
(D> TOPOLOGY* linear 

(ii> MOLECULB 7YSSI other nucleic acid 

(A) DESCRIPTION! /deac - "Synth at ic DHA, 
Hueleotide ugutnea for Oligo 0332" 

(iv> AKTI- SENSE I MO 

<xi> sequence niscBiynowi sbq id noi t?« 

CTAGCTTATTr GCAGCTATTC TTCCGGOA3T TCTTCGAAGT CACCOTTACC 



(B> • 

(C) STRANDSOHEBSt ningle 
(D> TOPOLOGY I linaar 

(ii> molbcole ttpb» other nuciaic acid 

(A) DESCRIPTION t /daae - "Synth at io DSA; 
Nucleotide ■equanca foe Oligo 034?" 



(ill) HYPOTHETICAL! MO 
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-continued 



<*i> SJE00BSCJ OSSOtltfriOlli SBQ ID NO I 18. 



(A) LXW5T1U 2« but pair. 

(B) TO*' iwwl.io maiA 

(D) topqixw** linear 

(11) MOUSCULX ttttt ath«r QQOlttlo «oid 

(*> DKSCRIPTIOll » /d*«o - "Synthetic DHAr 
»ucl«otid« Mqunc. for Oli.90 0348- 

<U1> HTpoTmrricALs so 

{lv| ANTI-BIBSt* no 
<*i) ! 



(2) INFORMATION rOH SEQ ZD SOt 20* 

(1) SEQOEHCB CHXRACTIRISTICS * 
<A> 3 
<») ' 
<C) 
<D) 




i other nuc L»io »oid 

- -synthetic DSAf 
i Cor Oligo £»«- 

<ill> 1 
(iv> AHTI-SKHSKi DO 

<xl) 5EQUSNCK DlSCRTPTIOHt 3BQ ID NO* 20* 



<2) 

Hi 



(A) LEHOTHt 63 b**m pair. 

(B) TTPI» nucleic acid 

(C) 8TRAXDX 091*4*1 elngl* 
(D> TOPOLOGY 1 linm 

MOLKCUUt TYVKt Oth*r nucl«io acid 
(A) DISCJUPTIOWt /d-.c - -Synthetic OKA; 

1 tor OU90 OS4«- 



SEQ 10 MOt 21i 




(2) INFORMATION FOR SSQ 10 HO: 22t 

(1) SEQUINC35 CHARACTERISTICS* 
(A) UCHGTHl «3 b... pair* 
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(ft) DESCaiPTIOHi /dose - «Sy»th*tic DHA; 
»uol«otid* soquonco for Oligo 0«13" 

(ill) HYPOTHETICAL! HO 

<iv) ANTI-SEMS*! NO 

<xi) SBgUKHCB DHSCRXPTXOHl sbq id sot 22 I 
ABCTTATT GC*OOT»TTC TTCCGOSAT? TCTTCQAJU3T CXCCAOOOTT J 



I ID BO: 23t 



(A) 

(A) LMQTHl 63 hmmm pairs 
(H) TYPHI j nucleic acid 

(C) STRAHOEDMESSt sing Is 

(D) TOffOLOGTt linssr 

(ii> HOUSCOUt TYPE; othsr nucloic acid 

(A) DI!6CHIPTI0Ht /d«SC - -Synthetic DKA; 
Nuelsotids nqe«nc« for Oligo 041B" 

(ill) HYPOTHBTICALi BO 

(±v> AHTI-SJPSSEl HO 

(Xl) SEQUENCE DE6CAIPTIOS* SIQ IB HO I 23 t 



(2) IS FORMATION TO* SEQ XD SOi 241 
(1) SSOOESCE CKAHACTERISTIC5. 

(A) LENGTHt 393 ssdno *cl 

(B) TYPEi axiiuo «cid 

<c> r — 

(0) ' 

(11) HOLECULE TYPE » protein 

(Xl) SEQUENCE DESCRIPTION! ESQ ID NO I 24l 

Mrt sn t y . * t cy. tyr Glu Gly fcsn aiy His Phs Xyr Arg CHy Lys 

15 10 IS 

Ala asr Thr Asp Thr Mst Gly Axq pro Cys tma Pro Trp Asn ssr Al* 

20 25 30 

Thr Vsl Lsu Gin Gin Thr Tyr His Als His Arg Sor A»p Ala Leu Gin 
35 40 45 

Ian* Gly too Gly fcy» His A»n Tyr Cym Arg Aon Pro Asp Asn Arg Acs 
50 55 SO 

Arg Pro Trp Cys Tyr Vsl Gin Vsl Gly Lsu Lys Pro Lou Vsl Gin Glut 
65 70 75 80 

Cys Mst Vsl His Asp Cys Als Asp Gly Lys Lys Pro Sor tat Pro Pro 
85 90 05 

Olu aln Lmu Lys Pho Gin Cys Gly Gin Lys Thr Lmn Arg Pro Arg Ph* 
100 105 110 

lys lis Xlo Gly Gly Ola Pho Thr Thr Ilo Glu Asn Gin Pro Trp Pho 
11S 120 125 

Als AU lis Tyr Arg Arg Bis Arg Gly Gly sor Vsl Thr Tyr Val Cys 
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130 






135 




140 


oly 
145 


Oly ser 


Lau 


lie Oar 

ISO 


Pro Cy« 


Trp 


Val XI* Sar Ala Thr His Cya 

155 ISO 


Pha 


lie Aap 


Tyr 


Pre Lye 
165 


Lya Ola 


A»P 


Tyr Ila Val Tyr Leu oly Arg 
170 175 


Ser 


Arg Leu 


180 


Sar Aan 


Thr Gin 


Gly 
ias 


Glu Mat Lya Pha Glu Val Gin 
190 


Aao 


l*u lie 

IPS 


Leu 


Hia Lys 


Aap Tyr 

200 




Ala A»p Thr Lau Ala Hia Hl« 

209 


Aim 


Asp 11* 

210 


Ala 


Leu Lao 


Lya Ila 

215 


Arg 


Sar Lya Gin Sly Arg Cya Ma 
220 


Gla 
225 


Pro Ser 


Arg 


The I la 

230 


Gla Thr 


Xl« 


Cya Lau Pro Bar Mat Tyr Aan 
235 240 


*«P 


Pro Gin 


Phe 


Oly Thr 
245 


sar Cya 


Glu 


Ila Thr Gly Pha oly Lya Gla 
250 255 


A an 


3»r Thr 


Aap 

260 






2*S 


ill rt T_a»1* f w _ U_f ML. Val Val 

Uin *-*jr* TOr vii, vax 
270 


Lya 


Ley tie 

275 


Sar 


Hia Arg 


Gla Cya 

280 


Gin 


GlD Pro Hi. Tyr Tyr Gly Oar 

285 


aia 


Val Hut 
290 


Thr 


Lya Mat 


Lau Cya 

2 95 


Ala 


Ala Aap pro Ola Trp Lya Thr 
300 


Amp 

3 05 


r»*»r Cym 


Gin 


Gly Asp 
310 


Ser Gly 


Gly 


Pro Lata Val Cya Sar Lao Gin 
315 320 


Gly 


Arg Mn-t 


Thr 


Law Thr 
32S 


Gly Ila 


Val 


Ser Trp Gly Arg Gly Cya Ala 
330 335 


l>*a 


Lye A« P 


Lye 
340 


Pro Gly 


Val Tyr 


Thr 
345 


Arg Val sar Hia Pha Lau Pro 

350 


Trp 


11* Arg 

355 




Hia Thr 


Lya ala 
3«0 


Glu 


Aan Gly Lao Ala Lao Sar Pro 
3C5 


V«l 


v«l Ala 

370 


Pha 


Pre Arg 


Pro Pha 

37S 


Lou 


Lau Arg Aan Pro Gly Aap Pha 

380 


Gill 


Glu 11* 




Glu Glu 


Tyr Lau 


Gin 






tIFXXOtfl SXQ ID SO i 25 1 

H«t Sar Lya Thr Cya Tyr Glu Gly Aan Oly Hia Pha Tyr Arg Gly Lya 

1 S ; 10 is 

Ala Bar Thr Aap Thr Hat oly Arg Pro Cya Lau Pro Trp Aan Sar Ala 

20 25 30 

Thr Val Lau Gin Gin Thr Tyr Hia Ala Hia Arg Sar Aap Ala Lau Gin 
3* 40 49 

Leu Gly Lau Gly Lya Hia Asa Tyr Cya Arg Asa Pro Aap Asa Arg Arg 
50 55 60 

Arg Pre Trp Cya Tyr Val Gin val Gly Leu Lye Pro Lau Val Gin Glu 
« 70 75 80 

Cya Mat Val Hia Aap Cys Ala Aap Gly Lya Lya Pro Sar Sar Pro Pro 
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Glu Glu L*U 



Ly. II* lis 

US 



Lys Ph« Gin Cy» Oly Gin Ly» Thr Lsu Arg s*o A.rg Phs 
100 103 no 

Oly Gly Glu Ph* thr The rlo Glu Asn Gin Pro Trp Ph« 

lao las 

. Tyr Arg Arg Hi» Arg Gly 01 y s*c Vsl Thr Tyr Vsl C y. 
135 140 

r Leu XI* Ssr Pro Cy» Trp Vsl n* s.r Als Thr Hi. Cys 

150 135 160 



Vhm II* Asp Tyr Pro 



I lis 

195 



225 

Asp Pre Gin 
aid ssr Thr 



Oly Arg Mat 
Z.*u r,y« A«p 



Vsl V«l Ala 



Lye Ly» Olu Asp Tyr lis Val Tyr Lsu (31 y Arg 
«3 170 175 

t Asn Ssr Asn Thr Gin Gly Gin Mst Ly» Pas Ola Val Glu 
180 ' ItS 190 

Lsu His Ly. Asp Tyr Ssr Als Asp Thr Lsu Als His His 

200 205 

t Als Lsu Lsn Lys lis Arg Ssr Ly« Olu Oly Arg Cys Als 
215 230 

r Arg Thr II* Gin Thr lis Cys Lsu Pro Ssr Hst Tyr Asn 
230 235 240 

Ph* Gly Thr Ssr cys Glu lis Thr Gly Ph* Gly Lys Gin 
245 2S0 255 

Asp Tyr Lsu Tyr Pro Glu Gin L*u Lys Mat. Thr Val Vsl 
260 2*5 270 

> Ssr His Arg Gin Cys Gin Gin Pro His Tyr Tyr Gly Ssr 
( 2S0 283 

i Thr Ly« Ms* Lsn cys Als Al* Asp Pro Gin Trp Ly. Thr 
295 300 

t Gin Gly Asp Ssr Gly Gly Pro Lsn Vsl Cys Ssr Lsn Gin 
310 3 is 32Q 

Thr L*u Thr Gly II* Vsl Ssr Trp Gly Arg Gly Cys Al* 
325 330 335 

Lys Pro Gly Vsl Tyr Thr Arg Vsl Ssr Hi* Phs Lsn Pro 
340 345. 350 

Ssr Him Thr Lys Gin Glu Asn Gly Lsn Als Lsn Ssr Pro 
3SO 3«S 

Phs Pro Arg Pro Ph* Lsu Lsu Arg Asn Pro Asa Asp Lys 
37S jbo 

Ph* Glu Glu Tyr Lsu Gin 
390 



What is claimed is: 

1. A chimeric protein with fibrinolytic and I 
inhibiting properties comprising a pLtsminogeo- activating 
amino acid sequence which is linked at its C -terminal end to 
an amino acid sequence of the formula I 

S^X r X r X r X < -X 9 -Pic-Ai r P«>.Y | .Y a .Y^Y 4 .A***«o.2 (0 

(SEQ ID NO: 1), so 



X, represents Pro or Leu; 

Xj represents Gly, V%I or Pro; 

Xj represents Lys, Val, Arg, Gly or Glu; 

X« represents Ala, Val, Gly, Leu or lie; 

X, represents Gly, Phe, Trp, Tyr or Val; 



Yj represents Phe; 
Y a represents Leu; 
Y, represents Leu; 
Y 4 represents Arg, and 
Z represents at least on 



> acid 



LHOru-Tyr-Uu-Glft 



(SEQ ID NO: 2). 

wherein Z, represents Phe or Tyr, 

AMVU^l^Ty^b-r^rlie-Olu-Olu-TVr-Leu^Ia 

(SEQ ID NO: 3), 



an) 

<rv> 



31 

(SEQ ID MO: 4), and 

Sei-Ghi-I%e-G:«-Ghi-Pb«-<3hi-l)«-A»p-GUl-Glil-GIt»-l^. 
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(V) 



(SEQ ID NO: 5), $ 
said plasminogen- activating sequence being selected from 
the group consisting of: 

the unaltered amino acid sequence of prourokinase, 
modified pro urokinase amino acid sequences baving a 
serine protease domain exhibiting at least 95% io 
sequence identity to the serine protease domain of. the 
unaltered amino acid sequence of prourokinase, 
the unaltered amino acid sequence of urokinase, 
modified urokinase amino acid sequences having a serine 
protease domain exhibiting at least 95% sequence 15 
identity to the serine protease domain of the unaltered 
amino acid sequence of urokinase, 
the unaltered amino acid sequence of tissue plasminogen 

activator (t-PA), and a 
modified t-PA amino acid sequences having a serine 
protease domain exhibiting at least 95% sequence 
identity io the serine protease domain of the unaltered 
amino acid sequence of t-PA, 

2. A protein according to claim 1, wherein the 25 
plasminogen- activating amino acid sequence comprises at 
least one amino acid sequence which includes a serine 
protease domain and is selected from the group consisting 
o£ 

the unaltered amino acid sequence of prourokinase, 
modified prourokinase amino add sequences having a 
serine protease domain exhibiting at leasi 95% 
sequence identity to the serine protease domain of the 
unaltered amino acid sequence of prourokinase, 
the unaltered amino acid sequence of t-PA, and 
modified t-PA amino acid sequences having a serine 
protease domain exhibiting at least 95% sequence 
identity to the serine protease domain of the unaltered 
amino acid sequence of t-PA 

3. A protein according to claim 2, wherein the 
plasminogen-activattng amino acid sequence comprises at 
least one sequence selected from the group consisting of: 

the ammo acid sequence of prourokinase consisting of 

411 amino acids in which the amino acid in position 45 o£ 

407 is Asa or Gin, 
the 47 Ser to *"Leu amino acid sequence of prourokinase 

is which the amino acid in position 407 is Asa or Gin, 
the 13S Ser to "* IJ Leu amino acid sequence of prourokinase 

in which the amino acid in position 407 is Asn or Gin, 50 
the unaltered amino acid sequence of t-PA consisting of 

527 amino acids, 
. the Scr-^Arg to 5 27 Pro amino acid sequence of t-PA, and 
the 174 Scr to 527 Pro amino acid sequence of t-PA 55 

4. A protein according to claim 1, wherein in the amino 
acid sequence of formula I, X 3 represents Pro; Xj represents 
Val; X 3 represents Lys or Val; X 4 represents Ala, and X, 



Pbe. 



5. A protein according to claim 1, wherein in the amino 
acid sequence of formula I, Z represents an amino acid 
sequence of formula II or an amino acid sequence of formula 
IV. 



6. A chimeric protein with fibrinolytic and thrombin- 
inhibiting properties comprising a plasminogen-activaUng 
amino acid sequence which is linked at its C -terminal end to 
an amino acid sequence of the formula I 



Sct-X^Xj-X^-X^-X, Pro- Arg-Pio-Y.-Y^ Y,-Y, A«-Pto-2 

(SEQ ID NO: 1), 
wherein 

X, represents Pro or Leu; 
15 X 2 represents Gly, Val or Pro; 

X 3 represents Lys, Val, Arg. Gly or Ghi; 
X 4 represents Ala, Val, Gly, Leu or lie; 
X 5 represents Gly, Pbe, Trp, Tyr or Val; 
^° Yj represents Pbe; 
Y 2 represents Leu; 
Y 3 represents Leu; 
Y« represents Arg; and 
25 Z represents at least one amino acid sequence sek 
from the group consisting of: 

Gly-Axp-^-Glu-Ghj-He-Pr^Glu-Giu^Tyr-Liu-^ln 

30 (SEQ ID NO: 2), wherein Z t represents Pbe or Tyr, 



(SEQ ID NO: 3), 



(SEQ ID NO: 4), and 



0»0 



(TV) 



ev) 



(SEQ ID NO: 5), 

said plasm inogen-aciivating sequence comprising at least 
one amino add sequence selected from the group consisting 



an unaltered amino acid s 

a modified prourokinase amino acid sequence having at 
least 95% sequence identity to the unaltered amino acid 
sequence of prourokinase, 
an unaltered amino acid sequence of t-PA, and 
a modified t-PA amino acid sequence having at least 95% 
sequence identity to the unaltered amino acid sequence 
of t-PA 

7. A thrombolytic composition comprising a chimeric 
protein according to claim 1, and at least one conventional 



